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BUSY OIL MEN: To help you put first things first, 
scan these time-saving digests on this and the 
following pages, checking i those you want 
to read first. 


CURRENT OUTLOOK 


An abundant domestic supply of readily avail- 

able oil must be maintained by the U. S, at all 
times. The Suez crisis has again demonstrated how 
essential adequate oil supplies are to peaceful progress 
and wartime defense of both the U.S. and its allies. 
Once again the U.S, oil industry has been able to fulfill 
emergency requirements thrust on it overnight. This 
ability is the result of the favorable conditions under 
which the U.S. oil industry has been allowed to operate. 
The security of the country will be endangered if any- 
thing is permitted to impair the efficiency of the indus- 
try. An Editorial: Adequate U.S. Oil Supply Essen- 
al... cad cacs dead ANE aaa tae eee wee Page 45 


Future U. S. oil conditions depend on how wisely 

the industry manages its affairs. Prospects have 
been greatly improved recently. However, excessive gaso- 
line stocks are still a problem, and will grow worse until 
steps are taken to reduce motor fuel yields. Then the in- 
dustry must make plans to adjust production and re- 
finery operations to conditions when reopening of the 
Suez Canal lets Middle East oil again supply Western 
Europe’s needs. Page 68. Future Depends on Industry 
Actims.: 06.3 Ray L. Dudley and Warren L. Baker 


The East Texas field, largest in the U. S., is an 
outstanding example of a scientific, efficient oil 
production operation. It is expected that up to 90 per- 
cent of the oil originally in the reservoir eventually will 





Turn the Page 6 














How to Get Your 
1956 WORLD OIL 
Editorial Index 


A COMPLETE EDITORIAL index covering all issues 
of Wortp Or published during 1956 has been com- 
piled and bound separately in convenient pamphlet 
form, It will be sent free to all subscribers requesting 
copies. 

To get your copy, address orders to the Librarian, 
Gulf Publishing Company, Post Office Box 2608, 
Houston 1, Texas. Or if you prefer, you can use the 
convenient Readers’ Service Blue Postcard on the 
last page of this and every issue of Wortp Om. Just 
check the square indicated. Fill in your name and 
address. Drop the postage-paid card in the mail 
and the annual editorial index will be sent you. 

Act now. The supply is limited. 








be produced. The exceptionally high recovery will be 
possible because of the program of re-injecting salt 
water from producing wells back into the producing 
formation. The water injection maintains the pressure 
in the formation, drives the oil to the wells, and keeps 
wells flowing. Relatively little oil is left behind in the 
formation. Some wells probably will still be producing 
50 to 75 years from now. The field still has 20,000 wells, 
half of them flowing, and produces 200,000 barrels per 
day under proration. The great field already has pro- 
duced over 3 billion barrels—more than any other field. 
It is expected to yield ultimately 5 to 6 billion barrels 
of oil. See Page 46. Water Injection to Give East Texas 
High Oil Recovery. .L. J. Logan and Anthony Gibbon 


Many oil companies are paying more for 

electric power than they need to pay. Without 
reducirig the amount of electricity used, important sav- 
ings can be made by many consumers. The savings can 
be made by taking full advantage of the best rates to 
which the users are entitled. Buying electric power is an 
“art.” Numerous factors affect the rates paid and the 
amounts of the monthly and annual costs of electric 
service. How to make important savings on power is 
pointed out in the article on Page 49. How to Stretch 
ek eee eere Luther W. Davis 

This month WORLD OIL is beginning a timely 
LJ series that promises to fill a long standing need 
in the oil industry. Starting with the basic fundamentals 





of fire protection (definitions and crude characteristics), 
one of the nation’s top authorities in fire fighting and 
fire prevention will cover every aspect of this vitally 
important field. Future articles will include new meth. 
ods of preventing fires, new methods of extinguishment 
and control, safe handling and storage of crude, effec. 
tive safety and fire prevention programs, to name a few. 
Clip this series, it will make an excellent fire protection 
manual for any company. Turn to Page 52. How Oil 
Pena Wai... . sites Sess. wit Se J. L. Risinger 


Recent developments have indicated that the 

most dependable way of moving Middle East oil 
to consumers is by tanker. In the future, tankers should 
be relied upon as the primary method of transporting 
that oil. Pipe lines and canals as means of moving the 
oil are not dependable. Oil moved through them can 
be too easily stopped through political and military de- 
velopments. Turn to Page 64. Tankers Best for Trans- 
porting Middle East Oil.............. Theodore Wild 


EXPLORATION ARTICLES 


Seismic, gravity and subsurface surveys are 
credited for the unusually high discovery rate, 
which is somewhat higher than the national average, 
in southeastern Saskatchewan. For a review of this 
recent field development, see High Success Rate Spurs 
Saskatchewan Development. ................ Page 7) 


The fabulous Pembina field, which accounts 

for at least one fourth of Alberta’s total produc- 

tion, continues to expand. Further field development is 
indicated by the spotted occurrence of Viking and 
Mississippian production. For an up-to-the-minute re- 
port on this field, see Pembina Field Still Expanding. 
Page 76 


Are Mid-Continent oil operators overlooking 

a bet? The Abilene anticline offers excellent ex- 
ploration prospects for the careful driller who knows 
how to cope with the area’s peculiar problems. In the 
article beginning on Page 77, the author advances argu- 
ments to attract operators seeking new reservoirs in 
shallow beds. Abilene Anticline Indicates Exploration 
I ia.s s Sa08k rede eee Claude W. Shenkel, Jr. 


The importance of turbidity or density cur- 
rents in the evolution of many submarine canyons 
is discussed in the article beginning on Page 81. Tur- 
bidity Current and Its Importance in Erosion and 
Deposition of Sediments................. V. G. Gabriel 


A detailed study of micro-fossils, taken from 
a number of Texas Panhandle wells, was con- 
ducted to develop a stratigraphic column of the area. 
In turn, the column has been subdivided into 14 time- 
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THIS MONTH .. . 


stratigraphic units for more intricate investigation. Part 
| of the article covering this research starts on Page 82. 


Texas Panhandle Paleogeology.......... Robert Roth 


DRILLING ARTICLES 


To promote a better understanding of the 
C] tools and techniques that are required to recover 
stuck pipe or junk from the hole this series of six 
articles describes the evolution of these tools and their 
operation. For full details on the design, operation, ad- 
vantages and limitations of jars, read the first of this 
series starting on Page 89. Fishing Tools and Tech- 
niques (Part I: Jars)............ Weldon L. Medders 


It is desirable to determine the severity of 
hole curvature as early as possible. If single shot 
surveys are run then a change in either the inclination 
or direction, or both, will permit the operator to deter- 
mine the severity of hole curvature with charts. Turn to 


Page 95. How Severe Is That Dogleg? Arthur Lubinski 


Offshore submersible drilling platforms don’t 
capsize every day, but when they do there are a 
few million dollars at stake. To see how engineers sal- 
vaged the SEDCO #8 when it capsized and some of 
the main points to be considered read An Engineering 
Feat—Righting a Capsized Drilling Barge... . Page 106 


Diesel electric rigs incorporate an infinitely vari- 

able speed changer, flexibility in equipment ar- 
rangement, elimination of most alignment problems and 
decreased maintenance costs. To understand more fully 
why these systems are increasing in popularity, espe- 
cially on the large rigs, turn to Page 110 and read 
Diesel Electric Transmission in Drilling Rigs........ 
R. B. Bobisuthi 


Many variables contribute to the progress the 
bit makes through a formation, i.e., weight, rotary 
speed, type and weight of drilling fluid, type of bit, etc. 
In order to develop a relationship between two or more 
of these variables the AAODC is conducting tests on 
How Weight-Speed Affects Penetration Rates. Page 120 


PRODUCTION ARTICLES 


Is your pumping unit in balance? Various 

methods of counterbalancing are in use today, yet 
it is estimated that 70 to 80 percent of all pumping 
units are out of balance. With maintenance costs 
mounting, it could pay you to compare the method 
you use with others in use. You'll find this comparison 
in an article starting on Page 123. Evaluation of Coun- 
terbalance Methods................ Kenneth N. Mills 


February 1, 1957 » WORLD OIL 








Some Weight 


Several months ago we 
put Wortp Om on the 
scales and found he was 
getting a little thick around 
the middle. We found too 
that he was getting a little 
stiff in the joints, making it a little difficult to keep 
open to the page being read, particularly in the 
middle of the book. 

What should be done? Cut down on the total 
number of pages? No indeed. Editorial and adver- 
tising content for 1957 must be more appetizing 
than ever. For such a gourmet as Wortp Ot! to 
forego any of these morsels was out of the question. 

The chief culprit seemed to be the large number 
of stiff heavy paper insert pages. So the “reducing” 
plan which first showed results in your January 
issue was put into effect. Editorial section covers 
are no longer printed on stiffer and heavier paper 
than regular pages. With the section covers on 
lighter paper we are now “trimmed” down for 
easier reading without sacrificing any of our top- 
notch contents. 

We are still sectionalized for your convenience 
. . . Current Outlook . . . Exploration . . . Drill- 
ing . . . Production . . . and International, Each 
division is indicated on the first editorial page of 
that section, and the sections of all other pages are 
marked at the bottom of each page. 

You may have noticed the results of our “reduc- 
ing” plan in the first two issues of this year. We just 
thought you’d like to know how we went about it. 


The Editors 











Field checks for equipment defects are being 

carried out successfully by using high frequency 
sound waves. Casing, tubing, engine parts, storage tanks 
and other pieces of equpiment can be checked at the 
well effectively and economically. Turn to Page 128. 
Ultrasonic Inspection Moves to the Field. ..Dwight J. 
Evans 


The procedure for solving successive flow 
rate or flow-after-flow production problems in 
natural gas reservoirs using the Van Everdingen and 
Hurst solutions is presented and illustrated with a typi- 
cal problem. Such calculations are of interest in natural 


Turn the Page } 
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gas reservoir engineering problems involving the con- 
ventional back pressure test and typical field produc- 
tion scheduling. Turn to Page 133. Unsteady State Flow 
in Gas Reservoirs.. _.....David Cornell 


Gas jet compressors as a means of putting low- 

pressure gas into intermediate-pressure lines are 
rating a closer look by gas producers. The gas jet com- 
pressor has no moving parts and can be built for a frac- 
tion of the cost of a conventional compressor. Turn to 
Page 136 for details. Gas Jet Compressors Are Arousing 
Interest..... Frank H. Dotterweich and C. V. Mooney 


Here at last is a clear, concise and complete 

picture of the part chemical additives play in 
formation fracturing. What additives are available? 
How do they perform? When should each be used? 
Every production man should read, understand and keep 
this article for future reference. See Page 148. Chemi- 
cal Additives Improving Fracturing.....A. W. Coulter 


INTERNATIONAL ARTICLES 


Spiraling domestic consumption and a favor- 

able market created by the crisis surrounding the 
Suez canal have spurred Mexico to plan an unprece- 
dented industry operating level for this year. The drill- 
ing program outlined by Petroleos Mexicanos, the gov- 
ernment oil monopoly, calls for the completion of 410 
wells. Mexico sae Oil Operations to Fill Part of 
MU Chath a's Seas aiken Wes Mesewbade tind Page 161 


The proposed Trans-Euvrope pipe line—the 

most imaginative project of its type yet conceived 
on the Continent—would reach from the North Sea to 
Marseille, France, with lateral lines serving Switzer- 
land, Luxemburg and Holland. For an analysis of the 
position of both the German and French governments 
as well as the oil companies with regard to the proposed 
pipe line and the suggested Moselle river canal, read 
Trans-Europe Pipe Line Economics Weighed. Page 164 


Cc israel has stepped up drilling and produc- 
tion efforts to offset the stoppage of crude oil 
supply from the Middle East. For details on both pro- 
grams and a late evaluation of the nation’s single oil 
field, see Israel Steps Up Drilling and Production. . .. 

Page 166 


How Much Help From Venezuela? H. W. 

Haight, president of Creole Petroleum Corp., one 
of Venezuela’s major oil companies, says in an inter- 
view that only a small amount of the oil which Europe 
needs as a result of the Middle East crisis can come 
from Venezuela. For his reasons, see Page 169. Vene- 
zuela Can Supply _— a Small Part of Europe’s 
ea. PEERS EES Core Anthony Gibbon 
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Looking Ahead ... 





Middle East Outlook Brightens .. . It is now hoped that oil movement from the Middle 
East to Europe can be largely restored within a few months. By the middle of May 
or sooner the movement may be back close to normal, according to some estimates. 
Lighter tankers will be able to go through the Suez Canal in a short time, possibly 
in March, it is predicted. The canal will be cleared for heavier tankers by May, 
according to some estimates. 

The pipe lines from Iraq to the Mediterranean could be moving some oil within 
a few weeks after repairs start, it is believed. The initial limited movement of about 
200,000 barrels daily would be achieved through bypassing damaged pump sta- 
tions. To restore previous capacity, however, would involve rehabilitation of the 
stations. That would require many months. In late January, the start of repairs to 
the pipe line was being delayed by the Syrian government. 

Under the assumption that Syria would soon allow work on the pipe lines to begin, 
it was estimated that by April 1, as much as 500,000 barrels of oil a day could be 
moved through the canal and the pipe lines. 

* 


Western Hemisphere Must Re- Adjust . - « In anticipation of the resumption of normal 
movement of Middle East oil to Europe, there is much anxiety over a_ possible 
painful readjustment for the oil industry of the Western Hemisphere. | 
The temporary demand for Western Hemisphere oil by Europeans will come to an 
end in the spring. That decrease in demand will be thrown in on top of the usual 
spring-summer seasonal shrinkage of the market for petroleum. In that period the 
requirements for distillate fuel oil will contract greatly, and gasoline consumption 
will not have experienced the vacation season pickup. 

The temporary European demand has been concentrated especially on crude oil 
and to limited extent on fuel oils. It has not included much gasoline. U. S. gaso- 
line stocks have continued excessive. 
It is now feared that prices of gasoline and other refined products may seriously 
weaken in coming months. If product prices should deteriorate, crude oil prices, 
too, would be in jeopardy. 

e 

Strong Competition Ahead ... When oil begins moving normally again from the Middle 
East, it will become keenly competitive in the world markets. In the U. S. it will 
be more competitive than before. That is because of the general crude price in- 
crease of about 35 cents a barrel in the U. S. Mid-Continent and Gulf Coast in 
early January, 1957. 

Unless Middle East crude also is increased, it will have a new price advantage of 
35 cents a barrel. Even while the old U. S. postings were in effect, substantial vol- 
umes of Middle East crude were underselling U. S. supplies. Some Middle East 
crude was being unloaded along the Houston ship channel within view of the der- 
ricks of Gulf Coast fields. 

* 

Oil To Be Offered for Dollars . . . When Middle East crude is again available to sell in 
the U. S., there will also be a new incentive to make sales on the part of some Mid- 
dle East producers. British and French interests, particularly, will have strong rea- 
son to try to sell Middle East crude to U. S. refiners. They have had to pay out 
scarce dollars for emergency purchase of Western Hemisphere oil. They naturally 
will want, if possible, to retrieve some of the dollars by selling oil in the U. S. 


Continued on Page 42 
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LOOKING AHEAD ... 





“ Increased Imports Feared ... U. S. independent operators are afraid that U. S. inter- 
national oil companies also will step up their imports of Middle East crude when 
possible. 
Encouraging increased imports, it is felt, will be the desire to improve earnings on 
oh Eastern Hemisphere investments, pressure from Middle East governments for larger 
= production. Finally, it is speculated, Middle East producers henceforth will natu- 
| rally want to produce as much as possible as soon as possible. For the troubles of 
the past year have emphasized the insecurity of Middle East reserves and properties, 
° 

Opposition to Imports Will Be Strong . .. Since Middle East crude before long will 
be strongly competing for U. S. markets, protests against petroleum imports are 
due to be heard again around the middle of this year. They probably will be louder 
than those of the past. For the imports will threaten to undermine the present, im- 
proved U. S. price structures, which have been long sought and finally achieved, 
in the absence of the plentiful supplies of imported oils. 
Now the opponents of oil imports have more convincing evidence than previously 
in demanding restrictions on the admittance of foreign oils. They can offer the 
current stoppage of the movement of Middle East oil as proof that the U. §. 

’ should not depend on foreign oils. 

Proposals for restriction of U. S. petroleum imports doubtless could muster much 

more support in the future than they could before the Suez crisis. 

The future holds increases in U. S. oil imports, strong opposition to the imports, 

and probable new restrictions on them. 

. 
Active Tanker Building Scheduled ... U.S. shipyards will build all the vessels they can 

for the next 5 or 6 years. A high proportion will be tankers. At beginning of 1957 

the shipbuilders had orders for 65 commercial vessels, of which over three-fourths 

will be tankers. That means near-capacity operations for three years. In addition, 

58 more tankers and other ships costing more than $700 million will be built 

under arrangements recently announced by the Maritime Administration. 

* 


Offshore Prospects Best in Louisiana ... Exploration men watching offshore Gulf of 

Mexico developments are generally discouraged by Miocene sand conditions in the 

. Continental-Skell Oil Company wildcat abandoned below 13,000 feet in mid-1956. 
This very important test, located 63 miles southeast of Galveston just west of the : 
‘| Texas-Louisiana jurisdictional line in 93 feet of water, found the Miocene sands : 

rather poorly developed. * 

Though this still may represent a local condition, it looks as though good Miocene \ 
* 








sand development simply may not extend this far westward. Louisiana’s offshore 





prospects still look better than Texas’. 

By the same token, geologists will watch with great interest how far offshore coarse (] 
grained, highly permeable sands deposited in Miocene times by the ancestral Miss JS 
sissippi River extend. A facies change from coarse, permeable sand to fine-grained | 
sand to siltstone to shale will probably become apparent as drilling, in progressively 7 
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deeper water, approaches the Continental Shelf. The extent of Gulf offshore re 


serves will depend greatly on Miocene sand development. 
* 

Europe Will Speed Atomic Power Use ... Western European countries will accelerate 
development of industrial use of atomic power as a result- of the Middle East 
troubles. They have been shocked into realization they cannot afford to depend so 
greatly on supplies of oil coming through the Suez Canal and adjacent pipe lines. 
Atomic energy would be more competitive with oil moving from the Middle East 
around Africa than with oil coming via Suez or the pipe lines. Furthermore, much] 
of Europe’s oil use has been for industry and commerce. Atomic energy is espe 

| cially well suited for generating electricity and is potentially competitive with fu 

iz oils at utility plants. 
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THE MAN WHO PUTS EXTRA ‘GUTS” 
IN YOUR DRILLING STRING 


This man, and others like him, works for you— 
any tour—any place. He is one of the engineers 
whose job it is to install American Iron Straight 
Grip tool joints on your drill pipe. An expert at 
| his job, this man knows that the tool joints he 
: installs are the toughest Hand Applied joints avail- 
able, and that long after his job is completed, 
Straight Grip will continue to give “extras” unob- 
tainable in any other tool joint. 


Check these Chacght Ghigo" EXTRAS':.. 


4-POINTS OF FLUID SEAL! 
3 times as strong as the pipe they connect! 
Positive protection against joint leakage! 


Tighter seal as tension loads and pump pres- 
sures increase! 


Require no selective fitting to drill pipe! 
Quickly and easily removed and installed at 
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your rig. ——— 
'Y J 9 A ae ee 1. Stabilizer Seal 3. Inside Seal 


ng ens irill pipe 2. Thread Seal 4. Shoulder Seal 


TOOL JOINTS 














AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
518 North Indi A + Oklah City, Oklahoma 











Good Wells Make Good News 


These authentic case histories from various sections of the country attest to the fact 
that ACID PETROFRAC® is a real well saver! Acid Petrofrac is a Dowell fracturing 
service that combines acidizing and fracturing benefits. 


= Barber County, Kansas—(New well, gas) Operator drilled at the west 
end of Hardtner field. Found only three feet of the productive Mississippi 
lime at 4,623-26 feet. Well tested only a show of gas. 


After an acid treatment, a 6,000-gallon jelled-crude treatment, and another 
acid treatment, production was only 1,050,000 cubic feet per day. A 20,000- 
gallon treatment using Acid Petrofrac, with 20,000 pounds of sand, resulted 
in an open flow potential of 7,150,000 cubic feet per day. 


@ Andrews County, West Texas—(New well) Drilled as an extension to 
the Fullerton field and completed in Clearfork dolomitic limestone (6,800-7,080 
feet). Well showed no production on drill stem test and little production after 
a 2,000-gallon acid treatment. After treatment with Acid Petrofrac using 
15,000 gallons of fluid and 15,000 pounds of sand — down tubing and casing 
at 15 barrels per minute — well tested 419 barrels per day. 


= Fremont County, Wyoming—(Old well, new zone) A well in the Shelton 
Dome field had depleted the lower zone. Before plugging, it was decided to 
give the Embar lime at 6,360 feet an acid-base fracture treatment. (This zone 
had been acidized and plugged in 1945.) Dowell fractured the well with 
Acid Petrofrac, using 5,000 gallons of fluid without sand. Well then flowed 


21 barrels of oil per hour. 


= Harris County, Texas—(New well) Completed in Yegua shaley sandstone 
of Rankin field. Perforated from 7,870 to 7,916 feet. Before Acid Petrofrac, 
well tested only a show of oil and gas. After 9,000-gallon frac treatment 
with 20,000 Ibs. of sand and 250 gallons of temporary plug (Fixafrac*), well 
swabbed 50 barrels of oil per day. 


For fracturing formations that exhibit moderate to high solubility, Acid 
Petrofrac is unexcelled. In many instances it has given good results where all other 
treatments have failed. 

For more information or service, call any of the 165 Dowell offices in the 
United States and Canada; in Venezuela, contact United Oilwell Service. Or write to 


Dowell Incorporated, Tulsa 1, Oklahoma. 
*Service Mark of Dowell Incorporated 
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A Service Subsidiary of The Dow Chemical Company 
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No new world oil trade problems have been 
“created” by the Suez crisis. Rather, it has crystal- 
lized into existence problems which long have 
threatened the Free World, and which will continue 
to exist after the Suez Canal is reopened to traffic. 
Potential dangers thrive whenever an area’s crude 
supplies depend upon conditions which can_ be 
twisted by the whims of a single person or a small 
group of people. A country friendly today may be- 
come unfriendly tomorrow. 

However, this crisis, and the ensuing shutdown 
of the canal, has served to again point up a matter 
which also is of primary importance to the Free 
World. For out of the turmoil has come a reempha- 
sis of the undeniable importance of the American 
free enterprise oil industry, unfettered by govern- 
ment controls. 

Stepping in to fill the critical gap in Western 
Europe’s oil supply have been the U. S. and Vene- 
zuela. At recent reports, both countries were export- 
ing to Western Europe about 1,200,000 barrels 
daily, as compared to only 470,000 barrels daily 
during 1955. Bulk of the increase has come from the 
U. S., which now is supplying close to 500,000 bar- 
rels per day compared with only 40,000 barrels in 
1955. 

Chis is not the first time the U. S. has had to sup- 
ply emergency needs. More than likely it will not 
be the last time. 


Behind the ability of the U. S. to speed to the 
immediate assistance of its Western Europe allies 
lies an oil history which dates back to 1859. From 
the beginning, the U. S. oil industry has set an ex- 
ample which far too few nations have followed. 

It is a credit to the U. S. government and to the 
oil industry itself that domestic reserves and produc- 
ing capacity have been developed sufficiently to 
again fill the needs of the Free World, The factors 
which have assisted this progress are those which 
are found missing in many other potentially great 


oil producing nations. 
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A free competitive enterprise business system, 
further enhanced by continuing favorable tax laws 

-including percentage depletion allowance—ade- 
quate prices, and what generally is conceded to be 
the best in conservation practices, has enabled the 
U. S. to foster an oil industry whose reserve produc- 
ing strength has been able to contribute greatly to 
its peacetime standard of living and to contribute 
immeasurably to its national defense. 

While oil exported from the U. S. to Western 
Europe has been siphoned in large part from abun- 
dant storage, production has been increased sharply 
also. Parts of the Gulf Coast and Mid-Continent 
serve as examples of what the U. S. has been able 
to do through accelerated production. Oklahoma, 
Texas and Louisiana increased their combined 
crude output by 300,000 barrels per day between 
August and the last week in 1956, Most of the 
increase came from Louisiana, although Texas cer- 
tainly had the producing ability to enlarge its out- 
put by a much greater amount. Pipe line capacities, 
not producing ability, is the only factor restricting 
Texas’ production rate. 


it has been possible for the U. S. todo so much 
to alleviate the pressure on oil-short allies only be- 
cause of its national business system which permits 
private enterprise operations. In a favorable and 
competitive climate, U. S. crude reserves have 
blossomed. Through sensible conservation practices 
these reserves have been produced under programs 
designed to prevent waste and to extract all possible 
oil from the reservoirs. 

Any change in conditions which would impair or 
retard the efficiency of the U. S. oil industry would 
be extremely dangerous. Adequate oil supplies are 
essential to peaceful progress and wartime defense 
of both the U, S. and its allies, The U. S. must 
maintain an abundant domestic supply of readily 
available oil at all times. To do otherwise would 
invite disaster. The Suez crisis again points to this 
inescapable conclusion. 
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Water Injection to Give East 
Texas High Oil Recovery 


Up to 90% of oil originally in reservoir finally 
may be produced. Only 30% to 40% recovery was ex- 
pected prior to water injection. 

Re-injection of salt water from wells back into 
producing formation maintains pressure, drives oil to 
wells, and keeps wells flowing. 

Biggest U. S. field now expected to yield 5 to 
6 billion barrels of oil. Some wells may be still producing 


50 to 75 years from now. 


In 25 years East Texas has produced over 3 
billion barrels of oil—more than any other field. 


By L. J. LOGAN and ANTHONY GIBBON 


Wortp Ot Staff 


SALT WATER re-injection and pres- 
sure maintenance will contribute 
greatly to the amazingly high oil re- 
covery expected for the East Texas 
field. 

Up to 90 percent of the oil origi- 
nally in the reservoir ultimately may 
be recovered. Before the water injec- 
tion program was started, an ultimate 
recovery of only 30 to 40 percent was 
expected. 

Reservoir engineers now believe that 
the field finally will produce from 5 
billion to 6 billion barrels of oil. Of 
this amount at least 600 million bar- 
rels will represent recovery made pos- 
sible by the water injection program. 
The field is expected to be producing 
well into the 21st century, It may be 
50 to 75 years from now before the 
last wells are abandoned. 

For a long time yet, East Texas 
will continue to produce more oil 
each year than most fields do in a 
lifetime. It still has almost 20,000 
wells, nearly half of them flowing. It 
produces over 200,000 barrels of oil 
daily under proration, or at the rate 
of almost 75 million barrels per year. 
In December, 1956, and January, 
1957, most wells were allowed to pro- 
duce 20 barrels daily for 16 days a 
month. Some of the flowing wells can 
still make their 20-barrel allowable in 
20 minutes. 

Now 25 years old, East Texas al- 
ready has produced well over 3 billion 
barrels of oil—more than any other 
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field. In its early days, before prora- 
tion was effectively established to pre- 
vent field’s production 
swelled to 1 million barrels per day 
and the price of its crude dropped to 
10 cents a barrel. The field finally 
was shut down by martial law. After a 
series of court tests, proration at last 
was upheld and provided orderly, 
efficient production. In spite of its 
unprecedented past production, the 
great field can still give up in the 
future an estimated 2 billion to 3 bil- 
lion barrels more. 

Although East Texas still is the 
largest oil pool in the U. S., its size is 


waste, the 





steadily shrinking. (See map.) Origi- 
nally 43 miles long and from 5 to 8 
miles wide, the field’s productive area 
is narrowing as water encroaches from 
west to east in the producing forma- 
tion, the Woodbine sand. 

But because of the water injection 
program, relatively little oil is being 
left behind. Through the water injec- 
tion and restriction of production by 
proration, the reservoir pressure is 
held high enough to keep wells flow- 
ing. The water level rises evenly, and 
oil goes out the wells in advance of it, 

The oil is contained in a sstrati- 
graphic trap. It is in the porous Wood- 
bine sandstone, which pinches out to- 
ward the east along an ancient shore 
line of a regional uplift. The Wood- 
bine represents a wedge between im- 
pervious rocks below and above it. 
(See cross-section.) Water in the 
Woodbine, below the oil, rises and 
moves eastward as oil is withdrawn. 
The western limit of the field gradu- 
ally moves eastward. Wells on the 
west produce more and more water 
until they finally are abandoned. 

In the water injection program, 
salt water that is produced from wells 
along with oil is piped to the west, 
filtered, treated, and re-injected into 
the Woodbine below the water level. 
The program increases greatly the 
amount of oil recovery at the same 
time that it solves the problem of dis- 
posing of the vast amounts of salt 
water produced along with the oil. 
Before the program was started, salt 
water disposal had become a _ very 
serious problem. 


Chaos to Order. The present or- 





INJECTION WELLS 

















Water Drives Oil to Wells—Here is an east-west cross-section of the East Texas field. It shows 

how the salt water re-injection works. Water produced along with oil by wells toward the east is 

gathered and piped back to the west. It is treated there and re-injected into the producing 

formation. The water maintains the pressure in the reservoir, drives the oil upward and eastward 
to the wells, and keeps wells flowing. 
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derly, efficient operation of the East 
Texas field contrasts sharply with its 
hectic beginnings. Shortly after its dis- 
covery in late 1930, the big field saw 
uncontrolled drilling, wasteful pro- 
duction, and “hot oil” operations that 
tumbled the price of crude to 10 cents 
a barrel and brought martial law to 
the area. East Texas now is an out- 
standing example of how to produce 
an oil field, with benefit of proration, 
water re-injection, and pressure main- 
tenance. 

Along with the billions of dollars 
worth of oil it has yielded, the East 
Texas field has contributed immeas- 
urably to the science and philosophy 
of oil production. The crises and con- 
fusion attending the early develop- 
ment of the field were only tempo- 
rary. From them grew effective 
proration laws, sound production en- 
gineering practices, and the modern 
concept of maximum efficient pro- 
duction. 

From the standpoint of production 
practices, the water injection and 
pressure maintenance program has 
been the greatest contribution of the 
East Texas field. It is generally cred- 
ited with being the first attempt to 
maintain reservoir pressure by field- 
wide water injection, 

The accompanying map shows the 
extent to which the field has suffered 
water encroachment from the west. 
While the north end—the “fairway” 
—has not been too greatly affected as 
yet, over half of the southern portion 
has been abandoned. In a few years 
the water will split the great field 
into three segments. The mechanics 
of water encroachment are indicated 
in the accompanying simplified cross 
section of the Woodbine reservoir. The 
diagram illustrates the basis for the 
field’s salt water injection program. 


Salt Water Problem. Salt water was 
produced with the earliest wells 
drilled on the west edge of the field. 
As development progressed, water 
production grew proportionately— 
2000 barrels a day in 1932; 15,000 in 
1935; 100,000 in 1938; 200,000 by 
1940; and 300,000 in 1941. By 1938 
salt water disposal had become a 
major problem. The following year, 
a court injunction prohibited further 
pollution of the Angelina and Sabine 
rivers. Other disposal methods—evap- 
oration pits, a pipe line to the Gulf— 
were impractical. 

Return of the water to the Wood- 
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Still o Giant Despite Shrinkage—The great East Texas field is gradually narrowing from west 
to east as oil is taken from the producing formation and replaced by salt water. The field originally 
was about 43 miles long from north to south and 5 to 8 miles wide, from east to west. But it 
has produced over 3 billion barrels of oil in 25 years. And the white areas on the west side have 
been abandoned. Farther east in the crosshatched area there is now water encroachment, The 
salt water, coming in from the west, has not yet reached the black areas on the east side. 
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Water Treating Plant and Injection Well—Salt water is here filtered and treated, after which it 
is re-injected into the producing formation of the East Texas field. The salt water is piped to this 
western part of the field after being produced along with oil from wells toward the east. After 
being exposed to air, the salt water undergoes chemical changes. It must be treated so that 
deposits from it will not stop up the formation around the bottoms of the input wells. 


bine was the only satisfactory solution. 
‘The 


another serious problem facing oper- 


idea received impetus from 


ators—the pressure decline in the 


reservoir. With fluid withdrawals ap- 
proaching the 800,000 barrels per day 
mark, reservoir pressure had dropped 
from an initial 1620 pounds per 
squa.e inch to about 1040 psi. It was 
already known that the bubble point 
of solution gas was 755 psi. At that 


level, wells would cease to flow and 


the ultimate recovery would be seri- 
ously affected. Oil men were predict- 
ing an ultimate recovery of only 30-40 
percent of the oil in place. 

In 1938, one operator converted a 
well for injection of salt water into 
the Woodbine. By the end of 1941, 
several companies were operating pri- 
vate disposal systems, and water was 
being injected at a rate of 65,000 bar- 
rels a day. This was, however, only a 
drop compared to the 320,000 barrels 
being produced. These projects did 
serve to demonstrate the effectiveness 
of the method. 

In 1942 the Texas Railroad Com- 
mission issued an order permitting the 
East Salt 


Water Disposal Company, a coopera- 


formation of the Texas 
tive project by 15 field operators. The 
company would collect salt water de- 
livered from producing leases, treat it, 
and pipe it to injection wells. As an 
incentive to operators to deliver water 
for reinjection, a bonus of one barrel 
of oil over the well allowable was 
given for each 50 barrels of water in- 
jected. This bonus was calculated to 
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approximately recover to the operator 
the Salt Water Company’s charges for 
injecting the water. As the price of oil 
increased, the bonus ratio was also 
increased. Today it stands at one. bar- 
rel of oil for each 126 barrels of water. 
Two other orders of the commission 
furthered the effectiveness of the pro- 
gram. One permits operators to shut 
in large water wells and transfer then 
allowables to other wells on the lease 
or in the field. The second restricted 
the oil allowable in ratio to salt water 
produced to 10 (later 5) barrels of 
water to 1 barrel of oil. The restric- 
tion did not apply when the water 
was returned to the reservoir. 
The major problem involved in the 
subsurface disposal of the salt-water 
aside from corrosion of equipment 
concerns treatment of the 


return to the reservoir. Collecting the 


water for 


water, running it to injection wells, 
and flowing or pumping it back into 
the formation would be relatively un- 
complicated, if that were the extent 
of the operation. But the water under- 
goes extensive chemical changes after 
it leaves the reservoir, and must be 
treated and stabilized before it can be 
re-injected. 

Once the salt water has been 
brought to the surface it is almost im- 
possible to prevent its exposure to the 
air. When exposure occurs, certain 
elements in the salt water are oxidized 
and form insoluble precipitates which 
collect on the face of the formation in 
the injection well, sealing off the sand 
and reducing or destroying its ability 





to take the salt water from the well, 
Scale formation is often accelerated 


by algae and bacteria in the water 


which reduce sulfates to insoluble sul- 
fides, causing the “black water” prob- 
lem with which the field is recurringly 
afflicted. 

Salt Water Disposal Company 
maintains a number of treating plants 
throughout its system. Salt water 
taken from individual leases goes 
through gravity lines to a treating 
plant, or to a collection station where 
it is pumped to a plant. A typical 
treating plant consists of a receiving- 
skim barrel or a skim pit, an aerator, 
a treating pit, a chemical storage and 
mixing house, three pressure filters, a 
backwash pit, a surge tank, an over- 
flow pit, metering equipment and 
connecting lines. 

Here waste and entrained oil is re- 
moved, and the water is thoroughly 
aerated to encourage oxidation of sol- 
uble compounds. Following aeration, 
the water is chemically treated to fur- 
ther the oxidation process, and to kill 
algae and bacteria. Most of the “floc,” 
or solid particles in the water, is re- 
moved in the treating pits. Finer floc 
particles remaining in suspension are 
removed in the pressure filters. When 
it leaves the filters, the salt water is 
chemically stable and free of nearly 
all foreign substances, and ready for 


injection. 


Success Amazing. The program has 
been amazingly successful. From 25 
percent in 1942, the ratio of salt water 
injected to the total water produced 
had climbed to 90 percent in 1947, 
and since 1952 has remained consist- 
ently above 98 percent. Salt Water 
Disposal Company handles about 82 
percent of the total injected, private 
systems the remainder. At the begin- 
ning of the year, over 2 billion barrels 
of salt water had been returned to the 
Woodbine. 

Reservoir pressure, which had de- 
clined to a low of 1000 pounds in 
1944, is currently about 1030 psi. And 
reservoir experts now predict that up 
to 90 percent of the oil in place will 
ultimately be produced. They believe 
that the water injection program 
eventually will represent 600 million 
barrels of oil recovered over and 
above the total which could have been 
produced by primary methods. 
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How to S-t-r-e-t-c-h Your Power Dollar 


© Savings on electric power bills can be made 
by taking advantage of lowest rates to which users are 


entitled. 


® The ‘art’ of purchasing power involves 
studying operations and securing billing at best available 


rates. 


® Case histories reveal oil company savings of 
as much as 12 percent in power costs. 


By LUTHER W. DAVIS 
Power Cost Engineers, Inc. 
Dallas 

CONSUMERS, INCLUDING oil com- 
panies, could save millions of dollars 
per year on their power bills. 

Like concerns in other lines, many 
oil companies are paying too much 
for their electricity. Without realiz- 
ing it, they are purchasing power at 
higher rates than they could obtain 
under existing schedules, 


The oil industry, by and large, does 
a topnotch job of turning out goods 
and services. Why, when the same 
management skills are involved, is the 
power service function so often neg- 
lected? The answer seems to lie in a 
lack of awareness of the profit poten- 
tials of the power services. 

It would be impossible to discuss 
even a fraction of the many ways of 
reducing power costs here, so only 
some of the basic principles will be 
touched. 


What happens when sound man- 
agerial principles and wise power- 
purchasing policies are put to work? 
Examples of the resulting benefits are 
legion and actual cases could be cited 
endlessly. 

Here are typical cases, selected be- 
cause they show, in various ways, the 
application of some of the principles 
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to be discussed. The cases are real, 
and so are the profits. 


@ Oil company being billed on a 
special electric rate negotiated several 








LUTHER W. DAVIS. a native 
of Texas, has spent his entire 
professional life working for the 
consumer interest in matters 
pertaining to utility costs. Even 
before receiving his license to 
practice law in 1937, he was 
utilizing his rate engineering ex- 
perience in this work, Working 
from Dallas, he has been a power 
cost consultant for the consumer 
throughout the U. S., Hawaii 
and parts of Canada with 
“Rateonics” (rate engineering). 











years ago. By changing to one of three 
standard wholesale rates used gener- 
ally elsewhere by the utility, the com- 
pany had a reduction of 12 percent 
in power costs. 


@ Oil company’s entire power re- 
quirements metered and billed on 
generally applicable rate schedule. In- 
vestigation revealed that 75 percent 
of the consumption was in equipment 
qualifying for a lower rate classifica- 
tion. Therefore, services were sepa- 
rated and metered and billed at two 
points for a recurring annual reduc- 
tion of about 8 percent in power costs. 


@ Oil consumer billed on a general 
power contract rate and the net cost 
was less than | cent per KWH. It was 
discovered that one of the contract 
rider provisions was not being applied 
correctly. The proper application of 
all provisions of the rate, approved by 
the State Commission, resulted in a 
reduction of a monthly power bill 


from $845.11 to $776.09. 


@ Oil company owned transformer 
and was being billed on a rate struc- 
ture created especially for oil field 
usage. By changing to a rate available 
to any commercial or industrial con- 
sumer, saves about $170 a year and 
the utility furnishes the transformer. 
Company salvaged two poles and a 
small transformer, without any wiring 
changes or investment, 


@ Local manager of utility declined 
to apply lower electric rate applied 
for, but was glad to apply it when he 
learned his company was using this 
same rate in another area served by 
them. The result—a saving of $5000 


a year for the oil company. 


Art of Purchasing. In two senses, 
the purchase of electricity for indus- 
trial use is an art. One side of the 
problem that has been long and widely 
considered by many engineers is ex- 
pressed in the question, “Shall we buy 
or make?” Assuming the correct an- 
swer to be “buy,” as is often the case, 
the second problem is “How shall we 
buy?” 
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How rates vary from state to state... 








we 


FIGURE I1—Not generally known, rates vary considerably between two different consumers on the same utility, or exactly the same number 
of KWH used. This map shows the state average monthly bill for 250 KWH residential service. (As of January 1, 1954. Source: FPC Annual 


To many executives, this second 
question will seem strange. With the 
idea that rate schedules are fixed in 
most localities, they see no “art” in 
buying, beyond signing the contract, 
making the 
reasonable care in the use of current 

and, paying the bills. 


connections, exercising 


And, in so over-simplifying the 
problem, they repeat the mistake that 
in the national aggregate costs indus- 
try millions of dollars annually. To 
avoid this error and salvage these 
losses, management must learn to 
recognize that the buying of electricity 
is an art demanding skill equal to the 
best applied in power generation. 

In addressing this report primarily 
to top executives, who are not as- 
sumed to have special knowledge of 
power-service technology, we speak 
also to the engineers who are familiar 
with such utility rate “factors” as 
power factor, load factor, responsi- 
bility load factor, capacity and usage 
factor, utilization factor, demand fac- 
tor, diversity factor, coincidence fac- 
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tor, operation factor, etc., all of which 
have a direct bearing on the lowest 
net power costs available. 


Profit-opportunity in the power serv- 
ices is often neglected because man- 
agement does not realize that the re- 
sponsibility ts theirs to qualify for and 
request the power company to bill 
them on the rate of their selection. 
One power company goes so far as to 
point out in their standard contract: 


“The consumer should analyze and 
study his operations from time to 
time for the purpose of determining 
the desirability of changing from 
one available rate to another. The 
company does not assume responsi- 
bility.” 

The reason for this is expressed this 

way by one utility company: 

“We cannot assume the responsi- 
bility of checking all bills at all 
times to assure the best possible rate 
application. To do so would greatly 
increase our billing costs and con- 
sequent cost of service.” 


It has been held that it would not 
be reasonable to require the utility 
companies to check up at frequent 
intervals to determine whether the 
character and extent of the customer’s 
service had so changed as to entitle 
him to a more favorable schedule—or 
whether new rates had been created 
which would reduce the customer's 
costs. 

The utility companies desire to give 
the best possible service. However, 
rules made (and in the rate schedules) 
to comply with the reasonable de- 
mands of one diligent consumer, may 
be, and often are, overlooked when 
the next consumer comes along, The 
utility employe fixing your rate does 
the best he can, and it is your duty to 
see that his attention is called to any 
rate that he has honestly overlooked 

. and to keep everlastingly on the 
job in the future, to detect any new 
way to reduce your costs. 


Most of the utility companies have 
designed rate schedules which give 
their customers the benefit of lower 
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rates for special or larger uses of the 
service. Many state public service 
commissions do not permit special 
contract rates, but insist that even a 
special agreement with an individual 
customer, covering special conditions, 
must be filed as a rate schedule with- 
out mentioning the name of the cus- 
tomer, so that any other customer 
who meets the same conditions at a 
later date is automatically entitled to 
service under the same schedule, if re- 
quested in the proper manner. Many 
of the rate schedules are known as 
optional rates. The customer can take 
service on whatever basis under the 
established schedule he can figure will 
produce the lowest bill for his par- 
ticular use or business, when he dis- 
covers and applies for it properly. 


Experts’ Job. Utility rate sched- 
ules and contracts are complicated. 
To describe the conditions under 
which a utility will render service, a 
specialized terminology has been em- 
ployed. These specialized terms are 
not defined in a dictionary or glossary 
to which all utilities subscribe. In 
many cases, the rate schedules con- 
tain technical expressions without 
defining their significance in detail. 


“.. whether defined or not, these 
technical terms may be used with 
quite distinct and contradicting 
significances by different utilities,” 
the Federal Power Commission 
says. 

These variations are due generally 
to differences in points of view, in 
emphasis, and in interpretation rather 
than to basic differences. 

The Supreme Court of the VU. S. 
in a utility case, said: 

“Use of that term in a context of 
generality wears an appearance of 
precision which proves illusory 
when exact application becomes 
necessary. Relevant authorities and 
considerations are numerous and 
equivocal, and different plausible 
definitions result from a mere shift 
of emphasis.” 


All of which probably prompted 
one State Public Service Commission 
to say: 

We could write a book on 
these contracts and probably would 
not cover all of the points that will 
come up in the next one. All these 
matters should be handled by com- 
petent experts representing the par- 
ties to the contract.” 
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FIGURE 2—Electric power rates cross at some point when other rates may be used to an 
advantage. Have your monthly utility bills analyzed to protect you against irregularities. 


Public Service Corporations, such 
as electric power companies, by rea- 
son of the extraordinary privileges ac- 
corded them, which include the right 
to eminent domain, the power to ex- 
terminate all competition, and the 
right to monopolize a business of vital 
import to the public, are quasi-public 
corporations engaged in a_ business 
affected with the public interest. 


It is a universal rule that a public 
utility cannot discriminate in its rates 
or charges between consumers simi- 
larly situated. How does this work out 
in actual practice? 


It is generally known that the price 
of electricity varies widely in different 
localities for exactly the same number 
of KWH used. But, it is not generally 
known that rates vary considerably 
between two different consumers on 
the same utility, for exactly the same 


number of KWH used. 


For example, in one oil center four 
different customers’ net power costs 
can be: less than 1 cent per KWH, 
1.1 cents per KWH, 1.3 cents per 
KWH, 1.4 cents per KWH—for ex- 
actly the same number of units of 
electricity used. 

This is not an isolated example of 
the difference in electric power costs 


for exactly the same KWH used. Rate 
Series No. 4 of the Federal Power 
Commission has examples from every 
area in the U. S., showing the differ- 
ence in costs for the same amount of 
electricity from the same utility on 
different rate schedules available. 


Analyzing Your Case. Are you 
paying more than you should for 
power? How can you find out? 

The first thing, of course, is to find 
out exactly what you are spending at 
the present time. Then analyze all 
power rates over the entire system, 
including special rates, to see how the 
lowest purchase cost may be achieved 
and to see what it will be. Then con- 
tinue the rate analysis and keep ever- 
lastingly at those elements of opera- 
tion that neglected, boost the cost of 
purchased power, 


In making a rate analysis, it is often 
not wise to depend entirely upon in- 
formation that can be secured locally. 
After exhausing every available 
means to get lower costs, if you have 
any reason to believe you are paying 
excessive power costs, there are inde- 
pendent power cost specialists you 
can call on for needed advice. 


—The End 
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FIGURE 1—Crude oil boilover without fire. In this demonstration the 

tank without water in the bottom was burned until the heat wave 

reached the bottom. The fire was then extinguished with dry chemicals 

and the water pumped in so that the oil being thrown out could be 
observed better. 


Safety and Fire Protection—Part 1 


FIGURE 2—Tank slopping over without fire. With an 11-inch heat 

wave, this tank was extinguished with dry chemical and then the foam 

applied to better observe the steam bubble expansion of the heat wave 
over the side of the tank. 


How Oil Burns — and Why 


What are the burning characteristics of crude? How does crude act when 
it burns? Answers to these and other questions vital to fire protection are included in 
this first article of a series by one of the nation’s top authorities on safety and fire pro- 


tection. 


By J. L. RISINGER 
Maplewood, N. J. 


EFFECTIVE FIRE PREVENTION and fire fighting depend 
on two important factors: 

® Knowledge of the conditions under which a sub- 
stance will ignite. 

® Knowing how the substance burns once it is ignited. 

All substances have certain common characteristics— 
they burn only when converted to vapor or broken up 


into finely divided particles and mixed with oxygen in 
some form and correct volume proportion. In all but a 
few rare cases, oxygen comes from the air. 

Oil and its products can burn. only when the flames 
are fed by vapors from it, mingling with oxygen in the 
air in the correct volume percentage, This supports the 
belief that there is only one way to put out a fire. That is 





Watch for other installments in this series in your WORLD OIL 
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by breaking up—throwing out of balance—the volume 
percentage ratio. 

In the case of oil and its products, the percentage range 
of vapor in air is narrow, thus it can be unbalanced 
easily to prevent ignition; and if burning, may be more 
easily unbalanced to extinguish the fire. 

Since no two crudes have the same characteristics, each 
type crude presents a different fire problem. To better 
understand the burning characteristics of an individual 
crude, it is essential to have a working knowledge of the 
following physical characteristics: 

1. Initial Boiling Point. The temperature in an open 
container at which the lightest hydrocarbons will leave 
the mass of oil at sea level atmospheric pressure (boil- 
off) as a vapor. 

2. Final Boiling Point. The temperature at which the 
heaviest hydrocarbons of the crude will vaporize. As 
most crude oils have a final boiling point higher than 
their ignition temperature, tests of the final boiling points 
have to be obtained in vacuum. 

3. Boiling Range. That range of temperature from 
lowest to highest during which all fractions of differing 
gravities and boiling points will be converted to vapor 
or gas, 

4. Ignition Temperature. The lowest temperature of 
heat required to ignite the vapors from a specific oil. 


5. Fire Point. The lowest temperature at which an oil 
will give off vapors sufficient to burn continuously at its 
surface for at least five seconds. 


6. Flash Point. The lowest temperature at which an 
oil will give off vapors sufficient to form a flammable 
mixture with air that will flash across the surface when 
ignition temperature is applied. 


7. Explosive Range. Al! concentrations of a mixture 
of flammable vapor or gas in air (usually expressed in 
percent by volume of vapor to air) in which a flash will 
occur or a flame will travel if the mixture is ignited. 


8. Ends, Light. That group of hydrocarbons compos- 
ing the first few of the lowest boiling points of the boiling 
range of an oil. 


9. Ends, Heavy. That group of hydrocarbons compos- 
ing the last few of the highest boiling points of the boil- 
ing range of an oil. 

10. Specific Gravity. The ratio of the weight of equal 
volumes of a substance and water. As applied to oil prod- 
ucts, it is customary in this country to take the weights 
of both the oil and of the water at the temperature of 
60° F. The specific gravity, therefore, is usually desig- 
nated as “Specific Gravity at 60/60° F.” 

11. Vapor Pressure. The tendency of a substance to 
vaporize. Vapor pressure of a liquid at its boiling point 
is equal to the ambient atmospheric pressure, on the 
absolute scale. 


HEAT WAVE CHARACTERISTICS OF CRUDE OIL 
Crude oil fires, like refined oil fires, are extinguished 
by unbalancing the required proportion of air and vapor 
that is forming the burning mixture. However, the re- 
action of some crude oils to heat input from surface burn- 
ing in tanks and pools known as their heat wave estab- 
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FIGURE 3—Author J. L. Risinger uses air agitation to bring oil, not 
heated to its flash point, to the surface. This is one of three methods 
which can be used to put out a fire by breaking up the correct vapor- 
air mixture. Other methods include reducing the air content below that 
required, as with CO. or dry chemical, and reducing the vapor content 
below that required, as with foam, which blankets the surface. 


lishing characteristics may require a different technique 
in application when water or foam is to be used. 

Let’s suppose that a crude oil cone roof tank has been 
ignited and all or part of the roof is off so that the vapors 
above the surface can mix freely with air in burnable 
ratio and are burning freely. What is happening? The 
heat is now above the liquid. The surface of the oil is 
being heated. The high gravity low boiling point hydro- 
carbons are leaving the surface and mixing with air. 
They are forming the fuel that feeds the fire. 


What Is a Heat Wave? In the case of some very 
narrow boiling range crude oils (like all refined products) 
heat penetrates only a shallow surface layer from con- 
tinued burning. In the case of the usual wide boiling 
range crude oils, the lower boiling point higher gravity 
hydrocarbons come out of the surface and feed the fire, 
while the high boiling point hydrocarbons sink toward 
the bottom or at least through the heated surface, form- 
ing a heated front to heat the cold oil deeper and deeper 
as the fire continues to burn. This is called a heat wave. 

It is assumed that in the progressive heat wave of a 
burning crude oil tank, the light ends come off in quan- 
tity as long as any are present. This maintains the tem- 
perature of the heat waves at close to 300° F. until the 
light ends are gone. 

Actually the rise in temperature is progressive but in 
steps; as the light ends boil out and are consumed, 
there is less and less vapor space between the base of the 
flame and the surface of the oil, thus causing the surface 
temperature to rise rapidly when no more light ends are 
available for distillation. 

As the temperature rises at the surface, distillation of 
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About the Author 


J. L. RISINGER is making public for the first time 
the vast store of experience he has accumulated 
through 33 years of working in 
the field of safety and fire preven- 
tion. Now on assignment as ad- 
visor on fire protection to the 
franian Oil Refining Company, 
Abadan, Iran, Risinger recently 
retired from Socony Mobil Oil 
Company after 37 years of serv- 
ice. He is now a special consultant 
on safety and fire protection. Ri- 





singer’s extensive research equips 
him to provide, especially to those handling and 
storing petroleum and its products, information that 
will be of great benefit to them. He has organized 
as many or more safety and fire protection programs 
and these programs have been 
as successful and obtained as much result as any 


as any other man 


others that have been organized. Risinger is the 
inventor of the air agitation method of extinguish- 
ing and controlling to more easily extinguish oil tank 
fires. Some of his new methods of controlling fires 
have never been published. They will be described 
as they fall into application in this series of articles. 
The author will answer any questions you may have 
regarding articles which appear in this series, Please 
direct your queries to J. L. Risinger, 13 Euclid 
Avenue, Maplewood, N. J. 











heavier ends commences and the temperature of the heat 
wave in some crude oils may rise to as high as 600° F. 


In the case of the burning tank, these heavy ends sink 
through the mixture of lighter hydrocarbons, and im- 
purities, until they reach specific gravity equilibrium in 
the oil balance. Since they are hot, they give off some of 
their heat on their descent, thus distilling off some more 
light ends. 

Thus the heat wave grows, based on heat input and 
vapor output, until all but the heavy ends are gone, or 
the heat wave reaches a water or emulsion layer and 
causes a steam explosion. 

In some crude oils this deepening layer or heat wave 
travels downward into the oil only three inches per hour 
faster than the burn off, while in others it may travel as 
much as fifty inches per hour. In most crude oils, the rate 
is from twelve to eighteen inches per hour faster than the 
burn off. 

Just what part the impurities in crude oils contribute 
to the heat wave establishment and to the rate of its 
travel is not known. 


Rainy Day Heat Waves—It has been noted in tests 
that anything which takes heat from the heat wave re- 
tards its travel downward. During long tests on a day of 
showers and sunshine, during the showers, the heat wave 
travel practically stopped and would start again when the 
shower ceased. This brings up the question of the effect 
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of a water content on the heat wave travel in crude oil, 

Why does such a heat wave not form on refined oils? 
There may be several reasons, the chief of which is the 
narrower boiling range of the refined oil below. This 
refined oil below the surface is composed of a range of 
gravities sufficiently narrow and with few impurities so 
that there is not sufficient difference in the weight of the 
larger heated particle at the top to carry it down into the 
mass of oil and at a rate to deepen this heat layer faster 
than the burn off. 

Tests reveal that this will not occur even in a mixture 
of refined products from which the impurities have been 
removed. Tests in which a mixture of cracked gasoline, 
kerosine, Number .2 fuel oil, and Number 6 fuel oil have 
been used and on which no heat wave was established, 
further indicate that perhaps the impurities, water con- 
tent, other foreign matter, and perhaps free carbon, in 
crude oil has a greater influence on heat wave establish- 
ment and the rate of travel of such a heat wave than 
heretofore accredited. 


BOILOVER AND SLOPOVER OF CRUDE OIL 


The story of the heat wave establishing characteristics 
of some crude oils is incomplete unless mention is made 
of the characteristics of the oils to boilover or slopover 
because of the heat wave, viscous character of the oil, 
the invariable presence of water in the tank and the water 
content of fire foam, the chief agent used to extinguish 
large low flash point cone roof tank fires, 

It is common usage in fire protection regulations to 
classify tanks as those containing refined petroleum prod- 
ucts or other flammable liquids not subject to boilover, 
and tanks containing crude petroleum. The National Fire 
Protection Association model ordinance formerly referred 
to the latter in terms of crude oil and other oils subject 
to boilover. After long experience of the oil industry and 
many tests, the phrase, “crude oil and other oils subject 
to boilover,’ has been deleted and the words “crude 
petroleum” used instead. 


What is Boilover?—To illustrate the term “boilover,” 
it is only necessary to assume that the crude oil tank burn- 
ing at the surface and establishing a progressively deep- 
ening heat wave or layer into the body of oil is permitted 
to continue burning until the heat wave reacts on water 
under the oil. Since the temperature of the oil in this 
heat wave ranges from 300° to 600° F. dependent upon 
the kind of crude oil and time of burning, it is inevitable 
that some of this water will be converted to steam, expand- 
ing approximately 1700 times and in accordance with the 
amount of water so converted and the depth of oil above 
it, piston a quantity of the burning oil out of the tank. 

To have a boilover three things must be present. A 
heat wave that penetrates to water below the oil, the 
water to be converted to steam, and a viscous oil through 
which steam cannot readily pass from below. 


What Is Slopover?—In the case of a slopover, the 
oil acts differently from that of a boilover. Although still 
dependent upon the heat wave and its depth, a slopover 
is usually man-made in his effort to extinguish the fire, 
sometime between the time of the establishment of a 
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FIGURE 4—To determine if an oil has heat wave, boilover and siopover 
characteristics, allow a drum (such as the one shown above) to burn 
for at least one hour and observe the depth of change in color of heat 
detecting paint. Here the change was deeper because of the heat input 
from the shell of the small container above the liquid. 


sufficient heat wave at the surface of the oil and the time 
at which the heat wave reaches the water at the bottom 
of the tank. 

While a boilover is both a frothing over and a throwing 
of the oil by the expansion of water to steam under the 
oil, a slopover is a frothing over of the heavy ends of the 
oil by the formation of steam bubbles in them when water 
sinks into the heat wave. 

If water or fire foam, with a water base, is applied 
toa heat wave, it sinks into the heat wave, and is expanded 
into steam. On its way out, the steam forms a froth or 
steam bubbles which expands the hot oil in the heat wave 
to a greater capacity than the outage of the container, 
in accordance with the depth of the heat wave and the 
outage of the container, and thus causes the froth to spill 
over the top of the container. 


Reactions from Water or Foam—The question is 
often asked, “How deep must the heat wave be in order 
to have a slopover when water or foam is applied?” This 
varies, depending upon the outage of the container, the 
viscosity of the oil, and the rate of application of water 
or foam. For instance, some slopping can be caused on 
oils such as Number 6 fuel oil which does not have heat 
wave establishing characteristics. This can be done by 
filling a container to a level with the top with viscous 
refined oil and igniting it. 

Within 15 minutes, the heat layer at the surface will 
be about one and one-half inches in the small container, 
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FIGURE 5—Crude oil is shown slopping over when foam is applied; Jike- 
wise it would boil over if permitted to burn until the heat wave reached 
water under the oil, 


chiefly from heat of steel nearby, but which will not in- 
crease regardless of how long it burns. At the end of 15 
minutes the drum will remain practically full so that the 
expansion even of the thin heated layer will spill some 
of it over the side. This is not a true slopover, but an 
illustration of one, for to have a real slopover, the oil 
must have heat wave establishing characteristics. 

An oil that has boilover characteristics also has slopover 
characteristics. Refined oils do not have boilover or slop- 
over characteristics because they do not establish deepen- 
ing heat waves. Some of them are more viscous than 
some crude oils that do have boilover characteristics, but 
the thin heated layer at the surface is not deep enough to 
cause either. 


HOW TO DETERMINE HEAT WAVE CHARACTERISTICS 


There is a simple way to find out if an oil has heat 
wave establishing, boilover and slopover characteristics. 
Take a drum with head out, paint a stripe of heat detect- 
ing paint from top to bottom, fill it to within 12 inches of 
capacity and ignite it. Allow the oil to burn for one hour; 
then put foam on it. If you do not have foam, use water. 
Repeat these tests until you are sure of the burning char- 
acteristics of the oil (Figures 4 and 5). 

Also, even considering that the heat wave traveled 
faster in the small container due to the heat input from 
the shell, an estimate of the burn-off and heat wave travel 
can be obtained. 


Part 2 Will Appear in the March WORLD OIL 
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They set a new “drilling record” every day 


When Schlumberger constructed its high pres- 
sure laboratory more than five years ago, drilling 
depths had barely exceeded 20,000 feet and bottom 
hole temperatures had seldom passed the 300 
degree mark. 

Yet the test wells in this Schlumberger labora- 
tory were designed and constructed to reach 450 
degrees maximum operating temperature and 25,000 
psi working pressure, hydrostatically tested at 
37,500 Ibs. 

As a result, Schlumberger had the cables, 
instruments and perforating guns perfected and 
ready to meet the challenge of extreme depths, 
pressures and temperatures when the present record 
well was drilled in Louisiana. 


Since 1934, Schlumberger has logged every 
record depth well. And laboratories such as this, 
where extensive research into future drilling con- 
ditions is conducted years ahead of the actual need 
in the field, is only one ef the reasons why 
Schlumberger is always ready. 

The unparalleled backlog of research and expe- 
rience which Schlumberger offers is reflected in the 
quality and service you receive on every survey, 
regardless of depth. 


SCHLUMBERGER 


Well Surveying Corporation 


THE EYES OF THE OIL INDUSTRY 
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How to Give a Speech 


Use these simple psychological tips and your 
next prepared or off-the-cuff speech will be “sure fire.” 


By L. A. KEATING 


“ANYONE CAN give a good speech 
who wants to and who has some- 
thing to say,’ declares Professor 
Lynn Surles, director of Business & 
Professional Speaking at Marquette 
University, Milwaukee. Therefore, 
unaccustomed to public speaking as 
you probably are, if you will make 
use of a few basic techniques you 
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can acquit yourself well next time 
you have to “talk on your feet.” 
You will, of course, be nervous. 
Even speakers of long experience per- 
spire and fidget before they get under 
way. But the more you prepare, the 
less nervous you will be. Too, there 
are ways to combat nervousness. 
“First, understand it,” urges Pro- 








fessor Surles. “It is nature’s way of 
keying you up to meet a challenge, 
You can get the upper hand on nervy. 
ousness in two ways: by relaxation 
and by taking plenty of time. 

“There is a psychological help, too, 
While the chairman is introducing 
you and you wish you were home in 
bed, say to yourself, ‘Well, they’re 
asking for this, so let the audience 
be nervous.’ ” 

When your name is 
from your place as relaxed as possi- 
ble. Take plenty of time. On the 
platform as you look over the audi- 
ence, think about relaxing—your 
neck, your shoulders, your arms. See 
to it that your hands on the podium 
are limp. Stand there taking plenty 
of time. Your audience will wait. As 
you realize how patient they are, you 
gain confidence. Confidence erases 
tension. 


called, rise 


Sure you are ready now to begin? 
State your opening line and pause, 
Say another line. Pause. Look around. 
These pauses will calm you and they 
effectively grip your hearers’ atten- 
tion. Actually, the pause is as effective 
as the words you speak. As you make 
successive statements you will pick up 
speed and confidence, and as you 
notice the attentiveness given you, 
nervousness is forgotten. 

Here is a trick about looking at 
your audience. It is dangerous to pick 
out individuals and watch their faces 
to see how you’re doing. Shun this! 
Do not see anyone individually. While 
you talk, slowly sweep your gaze along 
the last two rows of the audience 
from one side of the hall to the other. 
Then slowly sweep back. Keep doing 
this, and every person facing you will 
believe you are looking at him. 

Start in low gear, offering earnest- 
ness and sincerity, Your enthusiasm 
will rise and carry you to the needed 
heights in good time. Remember, you 
make the greatest impact with earnest 
understatement followed by a.:pause. 
Never yield to excited exaggeraton. 

Gestures? Don’t force them op ex- 
periment or imitate. Just do what 
comes naturally. 

Now let’s go back to preparation 
of your speech—because an audience 
worth talking to is worth doing your 
best for. Never read your speech: that 
puts people to sleep. Of course you 
may have to read brief technical pass- 
ages or quotations; but reading takes 
your attention away from your listen- 
ers. Never memorize your speech, be- 
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cause if you forget a couple of lines 
you may be headed for disaster. 

The best approach is to know what 
you want to say. When the time 
comes, you'll find the words for say- 
ing it. Jot down on a card or a sheet 
of paper the list of topics you want 
to cover. Be sure their sequence is 
logical and effective. Place your card 
on the podium where you can see it 
but your audience cannot. Discuss 
your first subject and stop. Take up 
your next item. Wher you have dis- 
cussed your final point, wait 4 or 5 
seconds, then leave the podium. 

What if someone heckles you? It’s 
risky to attempt to match wits with 
a heckler; you may lose and look 
foolish. Instead, take a step or two 
his way and gaze at him in silence. 
Then turn back and resume your talk. 

“Use all the anecdotes you can to 
illustrate the points you wish to 
make,” Professor Surles advises. “An- 
ecdotes reveal people in situations, 
and audiences love them. Ninety per- 
cent example material and 10 per- 
cent of your own opinions will hold 
reader interest. Later, people will 
forget your assertions but remember 
your anecdotes. Get used to saying, 
‘When this point came up at another 
meeting—’ or, ‘Let me illustrate with 
an experience I had.’ ” 

To sum up: prepare your speech 
by making a list of subjects you can 
jot down on a small card. If possible, 
give the speech aloud once or twice 
to an empty room. When the chair- 
man introduces you, fight nervous- 
ness with deliberateness. Speak slowly, 
with frequent pauses. Look at the 
mass of faces, never at individuals. 
When you finish what you planned, 
do not repeat or re-emphasize or con- 
tinue. Wait a few seconds, then re- 
turn to your seat. 

What if you are called on unex- 
pectedly and you are puzzled what to 
tell a group? In the few moments 
you have to think, ask yourself: How 
can I help them? The answer is 
what you should talk about. 

So, next time you hear a chairman 
‘ay those fateful words, “It now gives 
me great pleasure to introduce—” 
aid mention your name, why worry 
about being nervous? It’s as inevi- 
table as taxes. But you can control it 
by trying to relax and by taking 
plenty of time. 

Remember, these folks must want 
you to talk. They’re asking you to, 


aren’t they ? —The End 
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lf Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 

Read these facts. You will find them 
informative—and interesting. 


’ [ 
a te 


“If Oil Could Speak” it would tell the American public: 


The most important contribution of oil comes in the form of energy 
which multiplies our capacity to work. The heat engine, working in 
industry and agriculture, enables us to produce more goods and raise 
more food. 

In 1900 each farmer provided enough food to supply seven other 
people. He lived a life of toil that few Americans today would under- 
stand or willingly tolerate. Now one farmer grows enough food for 


almost 20 other people—and takes far less out of his own hide doing, 


it, thanks to oil. 
i. 


It is estimated that one-half of everything we enjoy above the sub- 
sistence level of living is attributable to savings in time and cost re- 
sulting from the use of cars, trucks and tractors in commerce and 
industry. How many of these modern modes of transportation would 
be on the road today without oil products? 


@ Oil and gas provided the basis for 25 percent of the nation’s total 


chemical production in 1955—and for 80 percent of all the organic 


chemical output. 
. 


Per capita consumption of oil in the U. S. is 20 times as much as in 
the rest of the world, and 67 percent of the total energy requirements 
of the U. S. are now supplied from oil and its products. In part this 
is due to the plentiful supplies developed by an aggressive industry. In 
part, also, it is due to making this highly versatile form of energy 


available at low cost. 


@In 1955, the U. S. accounted for 57 percent of the world’s refining 


capacity. Western Europe accounted for 15 percent. Today, however, 
about 60 percent of the refining and petrochemical plants being con- 
structed or planned are outside the U. S. 


® Some 8 million homes in the U. S. are now heated by oil, and we are 


raising a whole generation of young people who would never think of 
associating a snug house with an ax or shovel. 


Remember: Oil can’t speak—you can. Only you can give the non-oil 


public the true facts about your oil industry. 
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Tankers Best for Transporting Mideast Oil 


® Tank ships are the most reliable answer to the problem of insuring a 
steady movement of oils from the Middle East to the consumers. 


© Pipe lines and canals are undependable since the oil movements through 


them can be halted by political and military action. 


® Governments should give priority to tanker construction programs during 


the next several years. 


By THEODORE WILD 
Washineton, D. C. 


TANKERS ARE the basic answer to 
the problem of providing dependable 
transportation for Middle East oil. 
They will keep the oil moving steadily 
to consumers. Pipe lines and canals 
will not surely do so. Oil movement 
them 
stopped through political or military 


through can be too easily 
action. 
Choosing a system of transporta- 


Middle East 


ceive the most mature consideration 


tion for oil should re- 
before any final step is taken. Any 
senti- 
Facts 
and figures together with geography 


decision should be devoid of 


ments. It should be realistic. 
and long range future international 
prospects should be the deciding fac- 
tors. 

Let us examine the problem in its 
several aspects. Recent happenings 
have shown that dependence in any 
form in transporting Middle East oi 
is not desirable, whether it is depend- 
ence on a canal or on a right of the 
way. Therefore, it should be the de- 
sire of all interested parties to divorce 
themselves from plans or commit- 
ments which entail dependence. This 
fundamental desire of complete free- 
dom of action certainly favors the 
tanker system of transportation. 

All oil-producing countries of the 
Middle East are entirely dependent 
on their oil Their 
economic structure, fiscal policy, and 


revenues, whole 
prosperity are based on the systematic 
production of their oil, This fact was 
noticed in the case of Iran. It may 
be noticed again in Iraq unless the 
present stoppage of the flow of oil is 
soon remedied. It would certainly be 


64 « Current Outlook Section 


the height of folly on the part of any 
of these oil producing countries to 
put itself at the mercy of its neigh- 
bors. The neighbor’s policy, at best, 
is highly whimsical. Its continued 
friendly attitude can never be guar- 
anteed. This aspect of our analyses 
again supports the tanker system of 
transportation. 

The petroleum industry is now 
studying the possibility of construct- 
ing Big Inch crude lines from Iraq 
and the Persian Gulf north and west- 
ward through Turkey to the Mediter- 
ranean shores. The industry is assum- 
ing that it is improving its position 
by switching its dependence from the 
small Arab countries of Lebanon, 
Jordan and Syria to a bigger and 
stronger non-Arab country like Tur- 
key, which also happens to be the 
eastern pillar of NATO. Let us ex- 
amine and see if this switching is a 
realistic improvement. 

The Mediterranean terminal of the 
contemplated pipe lines is the port 
of Iskenderun in southern Turkey, 
which in itself has been a bone of 
contention between Turkey and Syria 
ever since 1939. The province of 
Hatay, which includes the ancient 
Antioch and the port of 
Iskenderun, was part of Syria when 
the country was taken over by France 
in 1916. In 1939, before the outbreak 
of World War II, Turkey negotiated 
with France and managed to take 
over the entire area. This caused con- 
siderable public displeasure in Syria. 
This displeasure has been on the in- 
crease ever since the Syrian independ- 
ence in 1941. 


cities of 





CHANGING PANORAMA 





Can foretell what will 
eventually come out of this Syrian- 
Turkish contention? If in the course 
of, say, the next ten years the Arab 
League solidifies its unity and closes 
its ranks, they could easily force a 
show-down on this issue, particularly 
if Russia supports their claims. Then 
Turkey would be sandwiched be- 
tween two unfriendly forces. NATO 
might not be. willing to risk a third 
World War in order to enable ‘Turkey 
to keep the entire Iskenderun-Antioch 
area. One possible outcome of such 


any one 


ete tsk babe} fob debated > b dite es 


a show-down may be a compromise 
by which Iskenderun may be returnedy 
to Syria (because Syria has no g 
port on the Mediterranean whi 
Turkey has several). Then the pet 
leum industry would again find itsé 
in the which it 1 
now trying to escape. 

The regime in Turkey has b 
friendly to the West. Who can predi 
the continued friendship of Turkeys 
Who can foretell the course of events 
Were not Turkey and Greece friend 
with one another and members 
NATO? What happened to th 
friendship when the question of Cy 
prus came into being? Yet neith 
Turkey nor Greece intentionall 
planned the breakup of that friend- 
ship. Let us not forget that the Cy- 
prus question still remains unsolved. 
Let us also remember that no one 
could have foretold the Cyprus epi 
sode, just as no one can guarantee 






















same mess from 





now that similar episodes will never 





occur in the future. 
Therefore, by depending one’s con- 
clusions on long range observations 
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i ONE thing—securing a permanent, leak-proof shut-off with 
ey the primary cement job. Nothing seals like the Buoyant 
— Baker BALL Valve which seats instantly on the rubber seal 
coe when pressure is reversed. And only “drillable” materials 









































BAKER 
is ALWAYS “FIRST” 


ALWAYS “First” in successful results, which means just 







































































are used in Baker Cementing Shoes and Collars. 











“First’’ and ALWAYS Best with new and improved prod- 











ucts, such as Baker Differential FILL-UP Equipment and 











Baker FLEXIFLOW Fill-Up Equipment, both of which 











permit the casing to fill automatically from the bottom while 






it is being run in the well. You save time in running casing; 











minimize the “ram effect” which breaks down potential lost 











circulation zones; eliminate the hazards and discomfort of 











surface filling the casing. 











ALWAYS “‘First’’ Choice because you (and thousands of 
other operators) recognize that Baker products and methods 





















provide dependable performance. 






























This is the time 
tested Baker Cement 
Float Collar 

Product N 10] 
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BAKER OIL TOOLS, INC. 


HOUSTON + LOS ANGELES + NEW YORK 


BAKER will ALWAYS be “FIRST" 


with better tools for successful cementing. 










































CHANGING PANORAMA 





and possibilities, rather than on the 


present and immediate scheme of 


things, caution and logic favors the 


tanker system of transportation. 
Even irrespective of the above anal- 
yses, pipe lines through Turkey are 
more vulnerable simply because they 
are much closer to the enemy bases. 
In the event of any serious hostility 
with Russia, the first targets of the 
enemy bombers will be the pipe lines. 
Those nearest Russia will obviously 
receive the brunt of the 
tacks, On the other hand, tankers are 
further from their reach, Even if the 


enemy at- 


enemy planes succeeded in reaching 
the oil and the Gulf 
area, the damages which they could 
inflict would not be half as paralyzing 
as if they attacked pipe lines. A whole 
tankers 


fields Persian 


oil field or an entire fleet of 
will never be paralyzed or put out of 
attacks, But 
pipe lines can be paralyzed in no time 


service in one or two 


at all unless they are buried. 


It is certainly a wise move to re- 


move the basic industries from the 
proximity of enemy bases. Russia has 
been moving hers to and beyond the 
Ural modern 
scheme of things, perhaps next to 


industry. 


mountains. In the 


steel, oil is the most basic 
And a significant unit of the West’s 
petroleum industry is situated in the 
Middle East. Nothing can be done 
about the location of the oil fields. 
But such attendant facilities as pipe 
lines and refineries can be kept as 
much out of enemy reach as possible. 


Thus even from a tactical point of 
view the tanker system of transporta- 
tion is more desirable. 

It has been advocated to build a 
canal or a pipe line through Israel 
from the Gulf of Aqaba on the Red 
Sea to the Mediterranean shores, The 
objections to such schemes are mani- 
fold. For example, the Arab oil pro- 
ducing countries, in the present inter- 
national not likely to 
allow their oil to pass through Israel, 
whether by way of a canal or by way 


tension, are 


of a pipe line. Even when Israel] has 
a final with her Arab 
neighbors, the Arab oil-producing 


peace treaty 


countries will continue to patronize 
the countries of the Arab-League in 
preference to any other country. 
Furthermore, the state of Israel 
will be at least as much influenced by 
problems of self-interest and territo- 


66 « Current Outlook Section 


rial sovereignty as Egypt has been 
with her canal or as Syria and Leb- 
anon have been with their right of 
way. We have no realistic reason to 
believe that Israel, or Turkey for that 
matter, will in the long run behave 
any differently when their interests 
and territorial integrity are involved. 

Again our analysis and conclusions 
indicate that the tanker 
transportation of oil from the Middle 
East 
which insures complete independence 
of action to all concerned, 


system of 


is seemingly the only system 


Another and perhaps the final as- 
pect of this problem to be considered 
here is the possibility of finding oil 
in North Africa. Already oil has been 
tapped in southern Algeria. If sub- 
stantial production should be devel- 
oped, the natural market for North 
African oil is Europe, particularly 
southern Europe. Could Middle East 
oil then compete with North African 
oil in the Mediterranean markets? To 
all indications the answer is that it 
could not. Consequently, the pres- 
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Eastern 


ently contemplated Middle 
pipe lines would then serve to little 
or no purpose. Thus our analysis 
the tanker system of 


again favors 


transportation. 


Some Suggested Action. Now that 
we have shown the superiority of 
tanker system of oil transportation, 
let us examine logical courses of ac. 
tion. Actions should be divided into 
two separate categories, one for im- 
mediate needs and one for long range 
policy. These are as follows: 


Immediate Actions 

® Repair the damaged Iraq pipe lines. 
This should be attended to immedi- 
ately. The immediate flow of oil 
from Iraq is imperative. Other- 

the present government of 

may collapse, and _ radicals 


wise, 
Iraq 
may take over. 

® Multiply efforts to reactivate the 
Suez Canal as soon as possible and 
to normalize it for its part in the 
Middle Eastern commerce. 


® Meanwhile, keep European indus- 
tries humming by multiplying ef- 
forts to supply their fuel require- 
ments. 


Long Range Actions 


© To make transportation of Middle 
Eastern oil around the Cape of 
Good Hope a reality, orders for 
construction of supertankers should 
reach the shipyards of the world. 
All governments should give prior- 
ity to tanker construction for the 
next few years. 

@ Pipe lines should be constructed 
to bring Kirkuk and other Iraq 
oils southward to the Persian Gulf 
for eventual transportation by 
tankers. 


® Facilities should be made ready to 
ship Arabian oil by tankers in case 
of emergency. 

@ The Suez Canal should be im- 
proved and used by the smaller 
tankers. However, the oil industry 
should gradually work itself free 
of ‘the canal. 


© If any pipé line is to be constructed, 
let it be constructed to facilitate 
the rapid and economical distribu- 
tion of oil when it reaches its desti- 
nation. 


@ It would be prudent to have exist- 
ing and future Middle Eastern pipe 
—The End 


lines buried. 
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ANKING 
stops the waste of 
flare gas 


Creative banking builds wealth from waste. Nowhere 

is this better proved than in a South Texas field 

where gas was being flared because pressure was too 

low for gathering lines. No single owner in the field was 
ig enough to put in the necéssary packaged gas compressors to boost 

the pressure. So this project, as another example of creative 

banking, was initiated and financed by The National Bank of Commerce. 


As a result, gas that was wasted is now sold at a profit. 


; " : cae Through knowing the producers’ specific problems, 
The National Bank of Commerce was able to provide 
a sélution n feahmade money for everyone. The Oil Loan 


_ 


me eae lat financing must be flexible enough to 
A fg conditions as they arise. So many 


ff _ oil men have been helped to build soundly and 
™ Seiactively. Creative banking can help you, too. 


The experience and resources of The National Bank of Commerce 





of Houston are now being used in Wyoming, Colorado, New Mexico, 


Texas, Louisiana, and Mississippi. 


E. O. Buck, Vice President, Oil Loan Department, 


THE NATIONAL BANK OF 


COMMERCE 


OF HOUSTON 
Gulf Building — 712 Main Street 
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Future Depends on Industry Action 


U. S. market conditions in coming months can be either good or bad, de- 
pending on how wisely industry adjusts its operations so they fit requirements. 


The outlook for U. S. oil is far 
brighter than could be anticipated a 
few months ago. However, much of 
this brightness is on the surface. Be- 
neath the bright appearing surface 
are several disturbing factors that 
could easily become quite trouble- 
some. 

Now is the time for the industry 
to wisely manage its economic affairs. 
If caution is thrown to the wind, ex- 
cess production, surplus stocks, and 
shaky price structures will return, The 
current situation provides the indus- 
try a wonderful opportunity to put 
its economic affairs in good condition. 
What happens will depend on what 
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the industry does, whether it conducts 
its operations according to good sense 
and wise planning. 

* 
On the good side of the picture 
are such factors as increased demand 
due to the Middle East situation, the 
resulting increase in U. S. produc- 
tion, reduction of surplus crude oil 
stocks, and the posting of higher 
crude oil prices. 

Increased exports to Western 
Europe to supplant disrupted ship- 
ments from the Middle East, coupled 
with a normal increase in U.S. de- 
mand, mean a larger than normal 


growth in demand for U. S. oil. De- 
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DISTILLATE STOCKS 
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CRUDE IMPORTS 
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mand is expected to be strong through 
the first half of 1957, although West- 
ern Europe’s demand could pass its 
peak with the end of winter, 

Increased demand already has re- 
sulted in su'stantially higher VU. §, 
crude prodv ction, and in a long over- 
due and greatly needed advance in 
crude oil prices. 

Excessive U. S. crude stocks have 
been reduced to satisfactory levels. 
U. S. crude stocks have dropped from 
283 million barrels at the end of Oc- 
tober, 1956, to only 260 million bar- 
rels on January 5, 1957, a reduction 
of 23 million barrels, Crude inven- 
tories no longer are excessive, the in- 
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dustry needs to carry 260 to 265 mil- 
lion barrels for adequate refining and 
pipe line stocks. 
. 

On the unfavorable side of the 
picture are such factors as excessive 
U. S. gasoline inventories, recent 
sharp growth in U. S. crude runs to 
refinery stills, and the temporary 
nature of Suez Canal effects. 

Surplus gasoline stocks are a real 
problem at the moment, and likely 
to become more acute unless quick 
action is taken. U. S. gasoline stocks 
have increased by 1634 million barrels 
since the end of last October, 4% 
million more barrels than added dur- 
ing the corresponding period of the 
previous year. Inventories of motor 
fuel on January 11 totaled 189% 
million barrels, 2334 million barrels 
above a year ago, At the end of Oc- 
tober they were only 19% million 
barrels larger than the previous year. 

This is too much gasoline. Never- 
theless, the industry has pushed gaso- 
line production in recent weeks to an 
all-time high of approximately 4 mil- 
lion If this 
permitted to continue, price weakness 
that will hurt both the refined prod- 
uct market and crude oil prices are 


barrels daily. trend is 


sure to result. Increased demand from 
Europe will not help. Europe wants 
crude oil and heating oils, not gaso- 
line. 

The situation is being aggravated 
by high crude oil runs as well as high 
yields of gasoline. Crude runs to UV. S. 
refineries have climbed to new peaks 
of 8% million barrels daily in recent 
weeks, 600,000 barrels above daily 
throughput last October and 250,000 
barrels above last November. 

The explanation that refiners must 
run record volumes to make enough 
distillate fuel oil to meet needs does 
not fit the statistical picture. U. S. 
distillate fuel oil stocks on January 
11 were nearly 22 million barrels 
larger than a year before, although 
they had been only 6 million barrels 
above the previous year at the end 
of last October, 

Refinery runs and yields must be 
adjusted to fit market needs and cur- 
rent supply conditions. If crude runs 
to stills were held to 8 million barrels 
daily and gasoline yields reduced 
about 1 percent (to 47 percent 
line production in recent weeks could 
have been held to an average of 334 
million barrels daily instead of 4 mil- 
lion barrels. 


,; Zaso- 
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U. S. Crude Production 
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DAILY AVERAGE PRODUCTION 
- = - - TOTAL PRODUCTION 
% Diff. - —— — —______— 
Dec., Nov., Dec. Dec., | QJ Diff. 
STATE or DISTRICT 1956 1956 1955 1956-1955 1956 1955 1956-1955 
Alabama 11.0 11.2 4.3 +155.8 3,012 14il | +113.5 
Arkansas 78.1 78.6 74.3 + 6.1 28,861 28,369 + 1.7 
California 948.4 950.8 979.1 — 3.1 351,576 354,812 | — 0.9 
Colorado 139.0 155.7 155.9 10.9 58,532 52,653 + 11.2 
Florida 1.3 1.3 1. 7.2 481 495 - 2.8 
Illinois 238.2 236.3 27.£ + 4.7 83,001 81,423 + 189 
Indiana. . 32.6 31.9 Q.; + 11.3 11,249 10,988 | + 2.4 
Kansas 338.4 331.9 3. + 0.7 123,998 121,669 | + 19 
Kentucky 47.2 46.7 ed + 17.1 17,453 15,518 + 2.5 
Louisiana 970.1 843.7 8 + 25.7 298,902 271,010 | + 10.3 
North Louisiana 131.1 126.4 5. + 12.4 46,435 43,601 | + 6.5 
South Louisiana. . 839.0 717.3 5.2 + 28.1 252,467 227,409 + 11.0 
Michigan 27.7 28.6 30.3 8.6 10,847 11,266 — 3.7 
Mississippi. . 114.3 114.0 112.2 + 1.9 40,679 37,741 + 7.8 
Missouri 0.2 0.2 0.2 56 72 22.2 
Montana 68.5 66.3 44.4 + 54.3 21,676 15,654 + 38.5 
Nebraska 38.6 38.6 28.3 + 36.4 15,628 11,203 | + 39.5 
Nevada... 0.1 0.2 0.3 — 66.7 65 64 | + 15 
New Mexico 243.7 241.9 228.6 + 2.9 87,662 82,958 | + 5.7 
Southeast New Mexico 241.7 240.0 227.1 + 6.4 86,396 81,941 + 6§.4 
Northwest New Mexico 2.0 1.9 1.5 + 33.3 1,266 1,017 + 24.5 
New York 7.5 7.7 10.6 29.3 2,757 2,904 + 6.1 
North Dakota 38.0 38.0 35.9 + 58 13,281 11,141 + 19.1 
Ohio 12.3 12.9 12.9 4.7 4,760 4,353 + 9.3 
Oklahoma 609.4 571.6 584.9 + 4.2 214,999 202,817 + 6.1 
Pennsylvania 21.9 22.7 19.2 + 14.1 8,237 8,531 - 3.5 
South Dakota 0.1 0.1 0.1 33 30 + 10 
Tennessee 0.1 0.1 0.1 16 13 + 23.1 
Texas. . 3,059.2 3,005.7 2,936.8 + 4.2 1,110,161 1,053,297 + 5.4 
Dist. 1 South Central 56.0 57.4 56.5 0.8 20,145 18,823 | + 7.0 
Dist. 2 Middle Gulf 153.4 153.2 162.1 5.4 56,891 436 + 2.6 
Dist. 3 Upper Gulf .. 457.9 444.7 439.5 + 4.2 165,421 799 | + 09 
Dist. 4 Lower Gulf-S.W. 236.6 232.0 246.4 3.9 88,553 08 — 05 
Dist. 5 East Central 39.8 39.4 49.5 19.6 16,064 17,740 | — 95 
Dist. 6 Northeast 341.3 332.6 354.9 3.8 124,798 d 1.1 
Dist. 7-B North Central 159.2 | 155.2 150.0 | + 6.1 57,360 + 9.5 
Dist. 7-C West Central 170.0 175.6 179.2 5.1 66,804 + O38 
Dist. 8 West 1,130.5 1,100.1 992.4 + 13.9 387,096 + 12.6 
Dist. 9 North 208.5 | 210.4 216.4 3.7 77,228 + 49 
Dist. 10 Panhandle 105.9 105.1 90.2 + 17.4 35,857 + 10.9 
Utah 8.6 8.2 4.7 + 82.9 2,304 2,227 + 3.5 
Virginia 0.1 0.1 0.1 14 12 + 16.7 
West Virginia 5.3 5.8 6.2 14.5 2,178 2,320 - 6.1 
Wyoming 296.2 285.7 279.7 + 5.9 104,958 99,483 + 5.5 
Total United States... 7,376.0 7,136.5 6,954.7 + 6.1 2,617,376 2,484,428 + 5.4 
U. S. Crude Oil and Refined Product Trends 
(THOUSANDS OF BARRELS) 
DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE FUEL FUEL IMPORTS 
Pro- | Runsto| Stocks Pro- Stocks Pro- Stocks Pro- | Stocks 
duction | Stills End of | duction | End of | duction’ End of | duction End of | Crude | Total 
MONTH Daily | Daily Month Daily Month Daily Month Daily | Month Oil Oils 
1955: | 
April. . 6,887 7,136 | 275,232 3,502 | 175,601 1,534 70,139 1,110 | 43,838 697 1,123 
May... 6,677 7,281 | 276,948 3,605 | 168,751 1,519 83,559 1,111 | 45,083 742 1,137 
June..... 6,613 7,484 | 270,850 3,725 | 157,439 1,628 | 100,652 1,080 | 44,398 764 1,159 
SS eee 6,632 7,580 | 264,601 3,824 | 157,079 1,575 119,169 1,091 44,894 860 1,161 
August.... 6,665 7,580 | 256,427 3,858 | 151,912 1,621 | 133,675 1,090 | 45,480 756 1,155 
September. .} 6,731 7,483 | 256,269 3,784 | 150,194 1,621 | 143,248 1,061 | 46,267 829 1,218 
October... . 6,831 7,465 | 267,346 3,827 | 153,103 1,612 | 152,288 1,123 | 47,040 821 1,206 
November. . 7,014 7,692 | 260,707 3,867 | 157,871 1,680 | 141,808 1,214 44,071 823 1,322 
December. 7,155 | 7,762 | 265,610 3,916 | 165,433 1,765 | 111,333 1,286 | 39,174 884 1,502 
1956: | | 
January.... 7,199 | 8,023 | 261,592 3,927 | 183,905 1,923 86,141 1,344 | 38,247 1,422 
February. . 7,208 8,047 | 259,504 3,854 | 196,092 1,918 71,335 1,286 | 35,673 87 1,472 
March...... 7,278 7,914 | 265,683 3,829 | 199,698 1,808 | 60,846 1,213 | 32,984 934 1,425 
April. .... 7,146 7,487 | 277,121 3,646 | 193,299 1,713 | 63,571 1,130 | 32,740 815 1,305 
May.. 7,064 7,896 | 277,497 3,859 | 186,673 1,667 75,928 1,149 36,607 938 1,416 
June.. 7,100 8,071 | 274,491 3,976 177,076 1,755 93,758 1,098 | 39,073 987 1,426 
PE nk tc 7.090 8,014 | 277,008 3,975 | 176,536 1,767 | 115,787 1,066 43,958 | 1,084 1,463 
August..... 7,195 7,995 279,944 4,037 | 172,939 1,839 | 137,905 1,091 | 46,617 | 1,001 1,399 
September 7,054 8,024 | 278,791 3,991 | 177,974 1,845 | 150,411 1,062 | 47,342 | 1,043 1,452 
October. . 6,966 7,608 | 286,560 3,773 172,798 1,772 | 158,871 1,082 | 48,400 1,004 1,541 
November 7,137 8,027 | 275,910 3,825 | 175,405 1,822 | 153,384 1,183 | 44,376 881 1,323 
December 7,376 8,114 | 263,027 3,959 | 186,374 1,990 133,742 1,283 | 42,696 864 1,453 
Week Ended: | 
1-11-57 7,396 8,272 | 259,657 3,954 189,243 2,056 122,983 1,331 | 42,727 961 1,683 
1-13-56 7,014 7,949 | 259,188 3,835 171,906 1,934 101,074 1,311 39,325 843 1,465 





Source: Data for last two months from API; prior monthly data from Bureau of Mines. 


























Current Outlook Section * 


69 

























= 





Se 





Deed 
Se oe 


























































FOOTAGE DRILLED 


ACTIVE DRILLI 






5.2 


5.0 


1956's Wells Hit New Peak 


Of 58,206, 4% Over 1955 


By CECIL W. SMITH, Worvp Ot Staff 


LAST YEAR was the most active 
drilling year in history and the seventh 
consecutive period that saw a new 
crilling record set. Despite setbacks 
caused by pipe shortages in the latter 
months, the nation’s drillers finished 
the year with 58,206 wells, 4 percent 
more than the previous peak drilled 
in 1955. 

The outlook for this year is even 
brighter. The industry might be ex- 
pected to drill as many wells as it 
would have if the steel strike had not 
occurred, With greater supplies of 
tubular goods making it possible, and 
the recent crude price hike making it 


economically attractive, the 59,000- 
Summary of U. S. Wildcat Drilling 


TWELVE MONTHS 
January-December 





Dec., Nov., Percent 
ITEM 1956 | 1956 1956 | 1955 Diff. 

Oil 81 70) 1,055) 1,085 2.8 
Distillate 9 10 110 123 10.6 
Gas 21 18 259 236; + 9.7 
Total Discoveries 111 98 1,424) 1,444 1.4 
Dry Wildcats 921 921, 11,150 10,157° + 9.8 
Total Wildcats 1,032 1,019) 12,574) 11,601 + 8.4 
Percent Productive 10.8 9.6 11.4 12.4 
Percent Dry 89.2) 90.4) 88.6) 87.6 


(See Page 72 for details) 
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well level is a definite possibility for 
1957. 

One of the big questions at this 
point is whether the price increase 
can hold. There can be no question 
that the well deserved, and long over- 
due, price boost is necessary to keep 
the domestic industry strong and 
vitalized in its development of the 
nation’s reserves. But, this hike had 
a somewhat artificial flavor, and, un- 
fortunately, was not based on sounder 
economics as have been past in- 
creases. Many fear that resumption 
of normal trade that will come with 
the reopening of the Suez Canal will 
“pull the rug’ from under the new 
price structure. 

Little improvement in drilling rates 
was experienced during December. 
More wells were completed during 
the month, as could be expected, than 
were drilled in November, but prac- 
tically no headway in the number of 
active drilling rigs was made. On a 
daily average basis, December's wells 
actually were slightly fewer than the 
previous month’s. 

Despite the substantial cutback that 
became evident in September’s statis- 
tics, the year ended with a new high 
of 58,206 new wells. That was 2327 


NG RIGS 


Thousands of Rias) 






3.1 
2.9 
21 
25 


2.3 


wells, or 4.2 percent, greater than 
55,879-well peak reached in 1955, 


Of importance to the industry #§ 
the number of wells drilled, but a be 


ter measure of the amount of wo 
crammed into a year is the footage 
drilled. In this department, a ne 
record was also set, but percentage 
wise the increase did not match t 
of the wells. A total of 235,221,298 
feet of hole topped the 228,529,68 


feet recorded in 1955 by only 2.9 pers 


cent, while the wells had an adva 
tage of 4.2. 
Average well depth amounted t 







almost 50 feet shallower in 1956 than 
feet compared 
with the previous period’s 4090 feet: 


1955’s, being 4041 


The year’s average trailed its prede- 
cessor from the start. At the halfway 
mark, wells had averaged 4067. The 
third quarter, beset with pipe prob- 
lems, saw well depth drop to 4010 
feet. The final quarter saw some in- 
crease as the average rose to 4028 
feet, still far from the previous year’s 
mark. 


Summary of U. S. Drilling Activity 


TWELVE MONTHS 


January-December 

















, Dec., | Nov., | Percent 
ITEM 1956 1956 | 1956 | 1955 | Diff. 
New Wells 
Completed: 
Oil 2,349| 2,331| 30,528) 30,474) + 0.2 
Distillate 10 42 551 709| —22.3 
Gas 333) 331) 3,980) 3,460) +15.0 
Service 94; 127) 1,036) 672) +542 
Dry 1,906) 1,789] 22,111| 20,564) + 7.5 
Total Wells 4,722) 4,620) 58,206) 55,879} + 4.2 


Footage Drilled 
(Min. of Feet) 19.8, 18.0, 235.2) 228.5, + 29 


= — 


(See Page 72 tor details) 
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Sharp eyes follow your Bethlehem drop forging 


No need to point out that the making of a good drop 
forging requires sharp eyes. But at Bethlehem, we 
like to feel that the eyes are a little sharper than 
usual. That’s just a way of saying every operation 
is watched with particular care. 

It’s the type of care that begins at the furnaces, 
where the steel is made, and is evident in all the 
successive steps of rolling, forging, heat-treating, 
cleaning, and inspection. And throughout the entire 
process our metallurgical watchdogs are always 


BETHLEHEM 


on the job, continually checking such matters as 
analysis, hardness, etc. 

Bethlehem offers a thoroughly integrated set-up, 
one that produces a huge variety of drop-forge 
designs. Every aspect of the service is strictly first- 
class. If care and alertness are extras that you value, 
it will be to your advantage to call us. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Distributors in all principal « 
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your phone book under “GRATING.” 


She (cj Re} -3 5 Cpimfruns MANUFACTURERS SINCE 1914 


PRODUCTS DIVISION 


SAFETY GRIP-STRUT GRATING - GOLD NUGGET ELDED GRATING - BLE TRU ANI 
4008 S. PRINCETON AVE 
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Shock ... pressure ... heat—none of these 
affect the accuracy of your durable Totco 
Recorder. Constantly modified and 
improved, Totco Recorders are built to take 
it! No wonder more Totco instruments 
are now in use than any other make. 
Be sure you know, use TOTCO! 


Technical Oil Tool Corporation « 1057 North La Brea Avenue, Los Angeles 38, California 


Exclusive Distributors: California—The Republic Supply Co. of California; Domestic—The Continental 
Supply Company; Canada—Oil Well Supply Company; Export—Lucey Export Corp., New York City 
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High Success Rate Spurs 


Saskatchewan Development 


About 15 operators are now actively develop- 


ing this highly productive area. Thus far, approximately 


42,000 acres have been proven and recoverable reserves 


are estimated to be 356,500,000 barrels. 


AN UNUSUALLY discovery 
ratio, considerably higher than the 
national average, good gravity crude 
and a recently opened pipe line out- 
let, all have combined to mark a 50- 
by 125-mile area in Southeastern Sas- 
katchewan as the most active and 
promising sector in that province. 


HIGH 
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Numerous separate pools, many of 
them by no means fully developed 
extend in a gentle east-west arc in the 
extreme southeast corner of the prov- 
ince, only a few miles from the North 
Dakota border. The original dis- 
covery in the area, was Socony-Cen- 


tral Leduc- Del Rio Ratcliff No. 1, 





completed in November, 1952. The 
discovery which sparked the present 
boom, however, is considered to be 
Canadian Gulf’s Quinn No. 9, near 
Frobisher, which was completed in 
March, 1954, for an initial potential 
of 100 barrels per day of 38-gravity 
oil. 

Production in that area recently 
pumped from 13,000 to 20,000 bar- 
rels per day when the new Westspur 
pipe line was completed, tying the 
area in with Interprovincial pipe line 
near Cromer, Manitoba, A continu- 
ing spectac ular wildcat success rate 
assures a continuing and rapid in- 
crease in reserves in the region. 

Seismic, gravity and sub-surface 
surveys all have been credited with 
the high discovery rate. 

To date there have been some 480 
wells completed in the sector. Total 
proven acreage so far amounts to 
about 42,000 acres. Acreage proven 
but undrilled is estimated at about 
21,000 acres. At present, some 70 rigs 
are running in the area, with the 
number still on the increase. 

Approximately 15 operators are ac- 
tive. Principal leaseholders include 
Imperial Oil, Husky Oil and Refining, 
Anglo-American Exploration, Mobil 
Oil of Canada, Shell, British-Ameri- 
can, Canadian Delhi. 

Future outlook of the area remains 
with high discovery rate en- 
couraging continued all-out drilling 
and assuring greater production and 
numerous field extensions, A_ high 
percentage of the wells are wildcats. 
Leases bring top Saskatchewan prices, 
though less than in Alberta, generally 
speaking. 

Proven recoverable reserves in the 
area are estimated at 356,500,000 
barrels. 


good, 


Geology, Typical Producing Con- 
ditions. Typical structures in the 
area are stratigraphic traps. 

Principal producing formations are 
the Charles, at 4400 feet, and Mission 
Canyon, at 4500 feet, both being 
Mississippian in age. 

Development pattern being fol- 
lowed is based on 80-acre spacing. 

Maximum daily allowable per well 
is 60 barrels. Current total produc- 
tion is in the order of 20,000 barrels 

Continued on Page 80 
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Pembina Field Is Still Expanding 


Outlook is extremely good for continued development inside the presently 
known area. Spotted occurrence of Viking and Mississippian production within the field 
also lend encouragement for additional future development. 


PEMBINA, CANADA’S largest oil field 
which is still in the development and 
new extension stage, is already ac- 
counting for about fourth of 
Alberta’s total production. The Pem- 
bina field was discovered by Mobil 
Oil of Canada in their Socony-Sea- 
board-Pembina No. | and completed 
in May, 1953 for an intial production 


one 


of 200 barrels per day. 

Centered some 75 miles southwest 
of Edmonton in gently rolling foot- 
hills, the field still is far from being 
fully developed. The discovery well 
was drilled on a seismic feature which 
proved insignificant but which led 
eventually to the Cardium oil strike 
based on sub-surface geology. 

Some 1400 wells have been drilled 
thus far on approximately 100,000 
acres. Development and exploratory 
operations are continuing steadily 
with all available rigs. At present, 
some 60 to 80 rigs are operating in 
the area. Acreage proven but still un- 
drilled is estimated at plus or minus 
400,000 acres. 

Approximately 20 operators are ac- 
tive. Among principal leaseholders are 
Mobil Oil, Stanolind Oil and 
Company, Sinclair Oil Corporation, 
Hudson’s Bay, Phillips Petroleum 
Company, Home Oil, Imperial Oil 
Company, Canadian Gulf Oil Com- 


Gas 


pany, Texas Exploration Co., Merrill 
Petroleum, Standard Oil Company of 
California, Ohio Oil Co., Great Plains 
Development Co. of Canada, Ltd., 
and 
Company. 


Tennessee Gas Transmission 


Reserve estimates of the Cardium 
sand pay currently are believed to be 
in excess of one billion barrels. Sec- 
ondary recovery, flooding with hot 
water now getting underway on a 
pilot flood basis, iS exper ted to boost 


recovel able reserves prospects, 


Geology, Typical Producing Con- 
ditions. Structure is a stratigraphic 
trap. Principal producing formation is 
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the Cardium Sand of Cretaceous age 
found at average depths of about 
5200 feet. 

Development pattern is based on 80 
and 160-acre spacing. 

Average prorated production cur- 
rently is 72 barrels of oil per day per 
well. Over half of wells completed 
still are flowing naturally. 

Maximum allowable in field is 200 
barrels per day for 160-acre spacing; 
140 barrels per day on 80-acre spac- 
ing. 

Current total production for field 
is between 100,000 and 120,000 bar- 
rels per day. 

Crude is sweet, averages 38 gravity. 

Pipe line outlet delivers crude to 
Edmonton for refining or connection 
with other pipe line systems. 


Drilling and Completion Pro- 
grams. Typical casing program is 
1034 to 600 feet; 5%, or 7-inch, oil 
string to total depth. 

Drill collar program in the order 
of thirteen 64-inch collars in 834- 
inch hole. 

Typical bit consumption per well is 
one 1334-inch for surface hole and 
12 to 14 834-inch bits for remainder 
of hole. 

Purchased mud is used. Some blow- 
out trouble is encountered at shallow 
depths before surface pipe is set but, 
beyond that, no appreciable difficul- 
ties and mud control not critical. 

Drilling rate, typical, is fast and 
easy. 

No cementing problems of impor- 
tance are encountered. 

Typical rotary speeds average 
around 400 revolutions per minute; 
usual weight on bit around 30,000 
pounds. 

Wells usually cased, perforated op- 
posite pay interval and fractured; 
wells usually acidized, also. 


Rigging-up time, from moving off 


to spudding-in, averages 1% days, 
depending upon road conditions, Dur- 
ing winter, when muskeg frozen, mov- 
ing is faster and less expensive. 

Average completion time from 
spudding to production in the tanks 
is 16 days. 


Equipment Used. Medium-sized, 
jack-knife type rigs most commonly 
employed in field. Internal combus- 
tion engines, using diesel fuel prin- 
cipally, used for power. Two mud 
pumps usually employed; one for cir- 
culating; other for standby. Two 
blow-out preventers, on the 1034-inch 
is typical of control equipment used. 

One shale shaker and steel mud 
tanks are typical for the area. 


General Information. Drilling 
water usually is hauled by truck from 
rivers and creeks in area. 

Diesel fuel is readily available. 

Nearest towns or supply centers: 
Drayton Valley (population 2500) 
and Violet Grove (population 1000) 
located within the field area. 

Nearest principal machine shop 
and service facilities are at Edmon- 
ton. 

Road conditions, depending upon 
weather and season, range from good 
to poor. Principal roads raised and 
graded; minor roads dirt, sometimes 
impassable in summer and thaw peri- 
ods, 

Surface terrain gently rolling, tra- 
versed by numerous creeks and rivers. 
Ground cover range from timber, 
brush and muskeg ; some farmed areas. 

Living conditions for crews gradu- 
ally improving, though housing re- 
mains short, and usual services are 
few and inadequate. 

Drilling cost per well ranges in the 
order of $60,000. 

Prevailing footage rates range from 
$4 to $4.75, with hourly rates averag- 
ing $35 with drill pipe. | —The End 
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FIGURE 1—Map showing the Abilene anticline and other structural features in Kansas. 


Abilene Anticline Indicates 


Exploration Potential 


Well defined anticline fold 75 miles long offers 


excellent chances for successful tests on 


structural features. 


By CLAUDE W. SHENKEL, JR. 


Kansas State College 
Manhattan, Kansas 


THE NORTHERN Part of the Salina 
basin and especially the Abilene anti- 
cline in Kansas stand at the frontier 
of the advancing Mid-Continent pro- 
ducing area. The Abilene anticline, 
13 miles in length, extends from areas 
now producing in Kansas to the 
Kansas-Nebraska Excellent 
‘xploration potential seems to exist 


border. 


for the careful explorer. One who 
‘willing to analyze and be guided by 
past exploration experience and who 
has the courage to test the unusual 
geological situation rather than the 
obvious. 
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many undrilled 


Exploratory drilling to date has 
discovered what seems to be the most 
favorable geological situations for the 
accumulation of oil; however, com- 
mercial quantities of oil have not yet 
been found. 

Figure 1 shows the position of the 
Abilene anticline and adjacent struc- 
tural features. This anticline lies 
within the Salina basin and is sub- 
parallel to the larger Nemaha anti- 
cline. Regional west dip in surface 
rocks is approximately 15 feet to the 
mile in the vicinity of the Abilene 
anticline; the strong reversal of this 


regional dip along the axis of the 
anticline is easily recognized. The 
axis at the surface, as seen in ex- 
posed Wolfcamp rocks, is asymmetri- 
cal with gentle west dip and relatively 
steep dip away from the axis to the 
east-southeast. Figure 2 is a surface 
structure map of a portion of the 
anticline which depicts the asym- 
metrical nature of the fold. The 
structure along the entire axis is 
similar to the structure shown in 
Figure 2. 

Figure 3 shows a generalized strati- 
graphic section for the middle part of 
the Abilene anticline. In the northern 
part of the structure, the Mississip- 
pian limestone, the Maquoketa shale, 
and the Arbuckle group are missing 
and the sedimentary rock section 
above the granite is only 2200 feet 
thick. At the southern end of the 
anticline the sedimentary rocks are 
3100 feet thick. 

Eight rock units are present in sub- 
surface along the axis of the anticline 
that produce elsewhere in the Salina 
basin or on the Central Kansas uplift. 
These units are shown to the right of 
the generalized rock section in 
Figure 3. 

The Abilene anticline was deline- 
ated by surface mapping in the 1920's 
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and subsequently some wells were 
drilled on surface structure. but the 
absence of oil discouraged further 
exploration. In 1928 a well drilled in 
Sec. 21, T.9S.,.R.4E., Clay County, 
Kansas reported some production of 
oil from the Pennsylvanian basal con- 
glomerate or Mississippian “chat.” 
Fifteen wells have since been drilled 
in this general area near the inter- 
section of the anticlinal axis and the 
Riley-Clay county line. All wells in 
this area have reported shows in the 
Pennsylvanian basal conglomerate. 
On the basis of early reports this 
area was called the Wakefield pool; 
however, commercial quantities of oil 
have not yet been obtained from the 
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by Marvin Lee and John L. Garlough in 1923 


FIGURE 2—Surface geologic structure of a portion of the Abilene anticline in Riley County, 
Kansas, four miles northeast of the intersection of the anticlinal axis and the Riley-Clay county 
line. Contours on top of the Fort Riley Limestone, contour interval, ten feet, sea level datum. 


pool. Periodically, since the 1920's 
additional tests have been drilled on 
the anticline. Since 1950 a few tests 
were drilled on geophysical “highs” in 
the southern part of the anticline but 
again no significant accumulation of 
oil was discovered. The total number 
of tests drilled on the anticline by 
January 1, 1956, was 40; however, 20 
of these tests were in the Wakefield 
pool or adjacent to the pool. 

Figure 4 shows the surface trend 
of the Abilene anticline, subsurface 
structure on the Mississippian and 
Hunton surfaces, and location of test 
holes on or near the axis of the anti- 
cline. Producing areas south of the 
Abilene anticline are also shown on 
this figure. The only good shows of 
oil reported are in the Wakefield pool 
area which is situated on the flank 
west of the axis of the anticline. No 
wells have been drilled in the area of 
steeper dips east of the axis of the 
anticline. 


Figure 2 shows typical surface 


structure and the location of two test 


wells. Most of the wells drilled along 
the axis have been located in similar 
structural positions. 

Structural relation between the 
Abilene anticline and adjacent areas 
The 


have an “en 


is shown in Figure 4. Abilene 


anticline appears to 


echelon” alignment with another 
plunging anticlinal structure, herein 
referred to as the Lindsborg anti- 
cline, trending northeast -southwest 
through Saline and McPherson coun- 
ties. Figure 4 shows the areas now 
producing from the Viola limestone 
and from the Maquoketa dolomite, 
at the base of the Maquoketa shale, 
along the axis of the Lindsborg anti- 
cline. Discoveries have been advanc- 
ing northward along the axis of the 
Lindsborg anticline in recent years. 


The 


Figure 4 in 


producing areas shown in 
southeastern Saline 
County and northeastern McPherson 
County are from Mississippian rocks 
and basal Pennsylvanian rocks ass0- 
ciated with gentle anticlines having 
from 20 to 60 feet of closure. The 
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Lost Springs pool and adjacent pools 
shown in northeastern Marion, south- a = 4 
rr RE OIL 
eastern Dickinson, and Morris coun- GENERALIZED GEOLOGIC SECTION NEAR THE RESERVOIRS 
ties produce from the basal Pennsvl- AXIS OF THE ABILENE ANTICLINE AT THE IN THE SALINA 
; ao . CLAY—RILEY LINE 
yvanian conglomerate ( Mississippian > Voeey be rage 
“chat’”). Accumulation in these pools Feet UPLIFT 
is primarily the result of stratigraphic Sinn 
entrapment. as aes. a 
It seems significant that the trend 100 patos ee meet 
of producing structural traps and 200 SSS, 
stratigraphic traps all point north- ——— i 
eas ao 
ward toward the area of the Abilene 500 — ae ” 3 
“eli c Permian 
nticline. = bo 
geen y' System 
Figure 4 also depicts the “wedge € 
8S out of the Mississippian and “Hun- = Ah 
95 ton” limestones along the axis of the = t 
anticline, These conditions offer pos- i 
sibilities for stratigraphic entrapment 4] 
of oil in addition to structural en- [; 
trapment in these rocks. l} 
The following factors relative to 
998 exploration along the Abilene anti- re 
. ie ee eae 3 
cline are signiiicant. ” 
inty, S 
unty Favorable: = f 
‘um = Pennsylvanian 
® Relatively shallow drilling depth System 
3100 feet maximum) to test many 
rock units that produce elsewhere 
in the Salina basin and on the a 
ng Central Kansas uplift. ih sp cllie aia “is eam oekaki eat le +—-—© [ 
Cc 
lar vor-war-wem be ! 
; Di Ae ae ; . ae f 7 - = 
° A we I defined antic linal fold 75 600—H aa 38 
miles in leneth with many struc- Ltabje |je-—-—-—-—---- —-A4-—--oO 
tne * —— 
tural features yet untested. Not a 1700—Ppa 
as ° . = — on 
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ne . ; 1Iso0—i=- — ls 
| area of strong reversal immediately ej. 
Cow ae ee : ; _—— | @n” 
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™ ———— —~ Mississippian System 
; tk 2 _ oe . eee ee Chattanooga Shale 
ein ntested stratig raphi tuations 2000 === ississippian-Devonian if 
. that could provide for stratigraphic = na System 
ti- 2100 — ZA_—Zz 
ai entrapment, especially along the ae 2 ES OE ae ae ae ee ae a 
" " . ‘ 
northern part of the axis. 205. ne Hunton Limestone 
in- Cr Fa y—4 
. . , a Devonian- Silurian 
OW ® Favorable shows in some tests in 2300 —}++—Z 
: é o habe System 
ne the Pennsylvanian basal conglom- - 37 
e: x cael 2400-7 
te, erate and in Mississippian rocks ae 
le, long the Abilene anticline, a 
‘ 2500 — es Maquoeta Shale 
ti , SF —S—- > TO 
i) =a .. ON = 4 ————S—— On Oe ee ee 
.. roducing stratigraphic and truc 2600 — [2 2. [é Viele: Limestone ’ 
; tural traps south of the Abilene Ordovician System 
1e eo : ' : = ; 
anticline and associated with a 2700 ; Simpson Group —_ — — —_ + — 
rs. — . . ‘ SLI RO Ne 
similar strz “ . @ , epee e a ee 
| ilar stratign iphic environment, 2800 — [== wi Cambre- Ordovician -© 
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* Approximately 40 tests, including FIGURE 3 
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FIGURE 4—Structure contour map of the Abilene anticline and adjacent areas. Contours are 

on top of the Mississippian except along the northern part of the anticline where the Missis- 

sippian is missing and contours are on top of the Hunton limestone. Contour interval, 100 feet, 
sea level datum. 


covery of commercial quantities of 

oil. 

The geologic evidence suggests a 
valid basis for extensive exploration 


for oil in the northern part of the 


Salina basin and the Abilene anti- 
cline in Kansas. 
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per day. Most wells are completed 
pumping. 

Crude oil light te 
medium gravity and is sweet. 


ranges from 


Typical Drilling, Completion Pro. 
grams. Typical hole size is 77%-inch, 
for 5Y2-inch production casing. 

Typical drill program js 
44-inch drill pipe, with eight 6%. 
inch drill collars. 

Typical bit consumption is eight 
77-inch. 

Natural mud is employed down t 
the lime, where it is changed to gyp. 
sum base mud. 

No danger exists of blow-outs and 
no circulation problems of importance 
are encountered. 

Drilling is relatively with 
drilling conditions being normal. No 


string 


easy, 


problems are encountered in cement 
ing. 

Usual 20,000 
pounds, Typical rotary speed 90 revo. 
lutions per minute. 

Completion usua!ly involves setting 
pipe through the pay, perforating 
acidizing and swabbing. 

Average rigging-up time, from 
moving off to spudding-in is 48 hours 

Average from 
spudding-in to production in_ the 
tanks, is 22 days. 


weight on bit is 


completion _ time, 


Equipment Used. Medium size, die- 
sel engine powered rigs are most com- 
monly used in the area. 

A single mud pump, used for both 
circulating and mixing, is used. 

One blow-out preventer and 4 
single shaker are typical on rigs in the 
region. Most ditches are excavated 
Some diamond coring is done. 


General Information. Drilling 
water is hauled from nearby sloughs 

Fuel of all kinds is available in 
nearby towns. 

Nearest supply and service centers 
are at the towns of Esteven and Wey- 
burn, Sask. 

Road conditions are generally good. 

Surface terrain is flat prairie coun- 
try. 

Living conditions for crews gen 
erally inadequate. 

Drilling costs per well range from 
$25,000 to $35,000. 

Prevailing footage rates average $4, 
with hourly rates in the order of $33. 


—The End 
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By V. G. GABRIEL 


Houston 


Day (1936) was perhaps the first 
American geologist to call attention 
to the importance of turbidity or den- 
sity currents in the evolution of many 


sibmarine canyons. During the last 
few years Ericson, Ewing, Heezen, 
Wollin. and their associates, all con- 


nected with the Lamont geological 
observatory, have made valuable con- 
tributions to the evaluation of turbid- 
ity currents as depositional and ero- 
sitional agents in the oceanic environ- 
ments. 

and Ericson (1952) 
define a turbidity current as a torrent 


Heezen, Ewing, 


of water made by suspended sedi- 
ments. Somewhat later Ericson, 
Ewing, Heezen, and Wollin (1955) 
give a more detailed definition of a 
turbidity current as a mass of turbid 
water flowing down slope under clear 
water because of greater density owing 
to sediment in suspension, 

In the past and for many years in 
the future the search for oil will be 
concerned with oil source accumula- 
tons developed under shallow or 
moderate depth environments, To 
properly understand and evaluate the 
agents which play an important part 
in these environments should be of 
value in exploration for oil. 

Recent investigations indicate that 
4turbidity current play an important 
part in erosion and deposition of sedi- 
ments at least at shallow and moder- 
ate depths. 

Ericson, Ewing, Heezen, and Wol- 
lin (1955) in their study of deep core 
amples taken in deep Atlantic Ocean 
state: “the difference between a nor- 
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Consulting Geophysicist with F. Julius Fohs 


mal pelagic sediment and a sediment 
laid down by a turbidity current is 
frequently very striking. An abrupt 
vertical change from red clay with a 
median particle diameter of about one 
micron to sand containing many 
grains Over one millimeter in diameter 
is not easily overlooked. Such a sand 
layer is often, though not always, 
graded ... A sharply defined base is 
another characteristic of their layers 
. . . Deposition of a meter or more of 
sediments within the space of a few 
hours. 

“A peculiarity common to all these 
layers whether composed of sand or 
very fine sediment is their discordance 
of physical, chemical, and biological 
make-up with the environment in 
which they occur. They are truly dis- 
placed sediments . . . Another highly 
important characteristic of these sedi- 
ments is their distribution with respect 
to ocean-bottom topography.” 

A relatively wide distribution of 
turbidity currents at the present time 
as well as in the past calls for a very 
careful investigation of all the factors, 
especially of turbidity currents, in 
evaluation of environmental condi- 
tions of the strata under investigation. 

It is probable that turbidity cur- 
rents, although of significance as ero- 
sional and depositional agents in the 
shallow and moderate depth oceanic 
environments might be of less signifi- 
cance at the great oceanic depths 
located at relatively large distance 
from the continents and large oceanic 
islands, The main reason for it is per- 
haps, the high hydrostatic pressure at 


Turbidity Current and Its Importance 


In Erosion and Deposition of Sediments 


A turbidity current may be defined as a body of water carrying particles 


in suspension and moving through a larger body of water of different density. 


great depths. For example the pres- 
sure at 5000 meter oceanic depth wil} 
be 1100 pounds per square centimeter, 
approximately. 

It is also of interest to note that 
Ericson et al (1955) indicate the in- 
fluence of oceanic hydrostatic pres- 
sure on the effectiveness of turbidity 
current by stating: “Graded layers 
and layers of gray calcareous lutite 
have been found in submarine can- 
yons open, and in deep basins and 
trenches. They have not been found 
on isolated rises . . . Elsewhere depth 
differences of no more than 100 
meters have been found to be enough 
to separate an almost continuous suc- 
cession of graded layers from uniform 
foraminiferal tutite.” 

An experiment with artificial tur- 
bidity currents carried out by Kuenen 
and Miglinorini (1950) under nor- 
mal atmospheric pressure also valid 
for the environments at shallow to 
moderate oceanic depths, can not be 
considered as valid for the large 
oceanic depths where hydrostatic pres- 
sure is considerable. 
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Panhandle Paleogeology 


Cuttings from hundreds of wells drilled in the Panhandle of Texas have 
been examined and fossil content identified. Using this information as a base, the strat- 
igraphic column has been subdivided into 14 time-stratigraphic units. The lithology 
and orogenic environment of each unit are briefly described; an isopachous figure por- 
trays the areal distribution. Petrographic analyses have been made of Pre-Cambrian 


rocks encountered by the drill. The tectonics and sedimentation are discussed in a re- 


gional light. 


FIGURE 2—TECTONICS. The major 
structural features of the Panhandle of 
Texas controlled the areas of erosion and 
deposition. These features consist of the 
Anadarko basin, Amarillo uplift, Plainview 
basin, all asymmetrical, and the Matador 
archipelago. The Anadarko basin is a 
major geologic feature extending north- 
from Oklahoma into the Pan- 
handle of Texas, Stratigraphic dip ap- 
proaches 45° along its southwest margin 
where compression faults paralleling the 
Amarillo axis have been recognized in a 
few wells. The Amarillo axis is an old 
positive line of weakness. It appears to 
have been initiated during the Ouachita 
period of orogeny. To the southeast, the 
uplift is exposed on the surface and forms 
the Wichita Mountains of Oklahoma. In 
the subsurface it abruptly ends along the 
Moore-Hartley county line 

\ younger pattern of folding has been 
superimposed upon the deformation out- 
lined above and appears to be related to a 
ite Laramide orogeny. This pattern has a 
north-south strike and is most noticeable 
na north-south direction extending from 
Cimarron County, Oklahoma, 
ithward at least as far as the Bush 
Dome in southwestern Potter County. This 
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ing the Paloduro field in southeast Sher- 
man County and the Lipps field in north 
central Roberts County. That the Cimar- 
ron uplift is younger than the older oroge- 
nies may be demonstrated by several geo- 


logic facts, the simplest of these facts being 
the removal of the Triassic from the 
Pronger area in southwestern Sherman 
County. 

Continued on Page 84 
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WASHINGTON 


LEGENO 
AN. Aus Of The Abilene Anticline At The Surface 
Areas Now Producing 


Well Locations Onty Those Wells Along The 
Aus Of The Anticline And 6 Miles On 
Either Side Of The Anticline Are Shown 
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FIGURE 4—Structure contour map of the Abilene anticline and adjacent areas. Contours are 

on top of the Mississippian except along the northern part of the anticline where the Missis- 

sippian is missing and contours are on top of the Hunton limestone. Contour interval, 100 feet, 
sea level datum. 


covery of commercial quantities of 

oil. 

The geologic evidence suggests a 
valid basis for extensive exploration 
for oil in the northern part of the 
Salina basin and the Abilene anti- 
cline in Kansas. 
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Continued from Page 75 


per day. Most wells are completed 
pumping. 

Crude oil ranges from light to 
medium gravity and is sweet. 


Typical Drilling, Complezion Pro. 
grams. Typical hole size is 77-inch, 
for 54-inch production casing. 

Typical drill string program js 
4%-inch drill pipe, with eight 6%. 
inch drill collars. 

Typical bit consumption is eight 
77-inch. 

Natural mud is employed down to 
the lime, where it is changed to gyp. 
sum base mud. 

No danger exists of blow-outs and 
no circulation problems of importance 
are encountered. 

Drilling is relatively easy, with 
drilling conditions being normal. No 
problems are encountered in cement- 
ing. 

Usual weight on bit is 20,000 
pounds, Typical rotary speed 90 revo- 
lutions per minute. 

Completion usua!ly involves setting 
pipe through the pay, perforating, 
acidizing and swabbing. 

Average rigging-up time, from 
moving off to spudding-in is 48 hours. 

Average completion time, from 
spudding-in to production in_ the 
tanks, is 22 days. 


Equipment Used. Medium size, die- 
sel engine powered rigs are most com- 
monly used in the area, 

A single mud pump, used for both 
circulating and mixing, is used. 

One blow-out preventer and a 
single shaker are typical on rigs in the 
region. Most ditches are excavated. 
Some diamond coring is done. 


General Information. Drilling 
water is hauled from nearby sloughs. 

Fuel of all kinds is available in 
nearby towns. 

Nearest supply and service centers 
are at the towns of Esteven and Wey- 
burn, Sask. 

Road conditions are generally good. 

Surface terrain is flat prairie coun- 
try. 

Living conditions for crews get- 
erally inadequate. 

Drilling costs per well range from 
$25,000 to $35,000. 

Prevailing footage rates average $4, 
with hourly rates in the order of $33. 


—The End 
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Turbidity Current and Its Importance 


In Erosion and Deposition of Sediments 


A turbidity current may be defined as a body of water carrying particles 


in suspension and moving through a larger body of water of different density. 


By V. G. GABRIEL 


Consulting Geophysicist with F. Julius Fohs 


Houston 


Daty (1936) was perhaps the first 
American geologist to call attention 
to the importance of turbidity or den- 
sity currents in the evolution of many 
submarine canyons. During the last 
few years Ericson, Ewing, Heezen, 
Wollin, and their associates, all con- 
nected with the Lamont geological 
observatory, have made valuable con- 
tributions to the evaluation of turbid- 
ity currents as depositional and ero- 
sitional agents in the oceanic environ- 
ments. 

Heezen, Ewing, and Ericson (1952) 
define a turbidity current as a torrent 
of water made by suspended sedi- 
ments. Somewhat later Ericson, 
Ewing, Heezen, and Wollin (1955) 
give a more detailed definition of a 
turbidity current as a mass of turbid 
water flowing down slope under clear 
water because of greater density owing 
to sediment in suspension. 

In the past and for many years in 
the future the search for oil will be 
concerned with oil source accumula- 
tions developed under shallow or 
moderate depth environments. To 
properly understand and evaluate the 
agents which play an important part 
in these environments should be of 
value in exploration for oil. 

Recent investigations indicate that 
a turbidity current play an important 
part in erosion and deposition of sedi- 
ments at least at shallow and moder- 
ate depths. 

Ericson, Ewing, Heezen, and Wol- 
lin (1955) in their study of deep core 
samples taken in deep Atlantic Ocean 
state: “the difference between a nor- 
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mal pelagic sediment and a sediment 
laid down by a turbidity current is 
frequently very striking. An abrupt 
vertical change from red clay with a 
median particle diameter of about one 
micron to sand containing many 
grains over one millimeter in diameter 
is not easily overlooked. Such a sand 
layer is often, though not always, 
graded .. . A sharply defined base is 
another characteristic of their layers 

. Deposition of a meter or more of 
sediments within the space of a few 
hours. 

“A peculiarity common to all these 
layers whether composed of sand or 
very fine sediment is their discordance 
of physical, chemical, and _ biological 
make-up with the environment in 
which they occur. They are truly dis- 
placed sediments . . . Another highly 
important characteristic of these sedi- 
ments is their distribution with respect 
to ocean-bottom topography.” 

A relatively wide distribution of 
turbidity currents at the present time 
as well as in the past calls for a very 
careful investigation of all the factors, 
especially of turbidity currents, in 
evaluation of environmental condi- 
tions of the strata under investigation. 

It is probable that turbidity cur- 
rents, although of significance as ero- 
sional and depositional agents in the 
shallow and moderate depth oceanic 


environments might be of less signifi-- ? 


cance at the great oceanic depths 
located at relatively large distance 
from the continents and large oceanic 
islands, The main reason for it is per- 
haps, the high hydrostatic pressure at 


great depths. For example the pres- 
sure at 5000 meter oceanic depth will 
be 1100 pounds per square centimeter, 
approximately. . 

It is also of interest to note that 
Ericson et al (1955) indicate the in- 
fluence of oceanic hydrostatic pres- 
sure on the effectiveness of turbidity 
current by stating: “Graded layers 
and layers of gray calcareous lutite 
have been found in submarine can- 
yons open, and in deep basins and 
trenches. They have not been found 
on isolated rises . . . Elsewhere depth 
differences of no more than 100 
meters have been found to be enough 
to separate an almost continuous suc- 
cession of graded layers from uniform 
foraminiferal tutite.” 

An experiment with artificial tur- 
bidity currents carried out by Kuenen 
and Miglinorini (1950) under nor- 
mal atmospheric pressure also valid 
for the environments at shallow to 
moderate oceanic depths, can not be 
considered as valid for the large 
oceanic depths where hydrostatic pres- 
sure is considerable. 
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FIGURE 1—The stratigraphic column has 
been subdivided into 14 units. Each unit 
is separated from adjacent ones by a hiatus 
or a local unconformity. In recognizing 
these units, paleontology has been used 
where possible and comparative lithologies 
used where paleontology is not available. 
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In every case time correlations with the 
standard sequences in established areas 
have been attempted. The isopachous map 
for each unit has been contoured on 500 
foot intervals. Approximate scale: one inch 
equals sixteen miles. 





Texas 


By ROBERT ROTH 


Humble Oil & Refining Company 
Wichita Falls, Texas 


The Panhandle of Texas is situated 
in the southern part of the Great 
Plains of the United States. For years 
this part of Texas has been of histori- 
cal interest because of its geographic 
position. While the west became set- 
tled, the Panhandle remained a com- 
paratively undeveloped area where 
cattle raising was established on a 
large scale, but with the coming of 
the barbed wire fence, railroads, and 
small ranchers, the cattle industry 
was restricted. 


The Panhandle is now a winter 
wheat growing area. In 1919, natural 
gas was discovered on the Amarillo 
uplift. Petroleum is also produced 
from a small part of same reservoir. 

In 1922, the Hugoton Gas field 
was discovered. This field is located 
on a monocline with a strike just 
east of north and extends from Moore 
County, Texas, to Stevens County, 
Kansas. 

Since 1949, oil and gas have been 
found locally in that portion of the 
Anadarko basin which lies in the 
Panhandle of Texas. 

Because of the economic interest 
in the general area and because the 
Panhandle overlies subsurface fea- 
tures of orogenic origin occurring be- 
tween the Rocky Mountains to the 
west and the Wichita-Arbuckle- 
Ouachita Mountains to the east, it is 
believed that a paleogeologic study of 
the area would be. of interest. 
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Panhandle Paleogeology 






Cuttings from hundreds of wells drilled in the Panhandle of Texas have 
been examined and fossil content identified. Using this information as a base, the strat- 
igraphic column has been subdivided into 14 time-stratigraphic units. The lithology 
and orogenic environment of each unit are briefly described; an isopachous figure por- 
trays the areal distribution. Petrographic analyses have been made of Pre-Cambrian 
rocks encountered by the drill. The tectonics and sedimentation are discussed in a re- 


gional light. 


FIGURE 2—TECTONICS. The major 
structural features of the Panhandle of 
Texas controlled the areas of erosion and 
deposition. These features consist of the 
Anadarko basin, Amarillo uplift, Plainview 
basin, all asymmetrical, and the Matador 
archipelago. The Anadarko basin is a 
major geologic feature extending north- 
westward from Oklahoma into the Pan- 
handle of Texas. Stratigraphic dip ap- 
proaches 45° along its southwest margin 
where compression faults paralleling the 
Amarillo axis have been recognized in a 
few wells. The Amarillo axis is an old 
positive line of weakness. It appears to 
have been initiated during the Ouachita 
period of orogeny. To the southeast, the 
uplift is exposed on the surface and forms 
the Wichita Mountains of Oklahoma. In 
the subsurface it abruptly ends along the 
Moore-Hartley county line. 

A younger pattern of folding has been 
superimposed upon the deformation out- 
lined above and appears to be related to a 
late Laramide orogeny. This pattern has a 
north-south strike and is most noticeable 
in a north-south direction extending from 
eastern Cimarron County, Oklahoma, 
southward at least as far as the Bush 
Dome in southwestern Potter County. This 
uplift separates the Anadarko basin from 
the Dalhart basin and is called the Cimar- 
ron uplift, 

Farther south in the Plainview basin 
this uplift is indicated by the relief of the 
Pre-Cambrian in the southeast corner of 
Castro County and by the relief under 
the Anton-Irish field in the southeast cor- 
ner of Lamb County. Eastward from the 
Cimarron uplift minor north-south folds 
may be recognized such as those underly- 
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ing the Paloduro field in southeast Sher- 
man County and the Lipps field in north 
central Roberts County. That the Cimar- 
ron uplift is younger than the older oroge- 
nies may be demonstrated by several geo- 


logic facts, the simplest of these facts being 
the removal of the Triassic from the 
Pronger area in southwestern Sherman 
County. 

Continued on Page 84 
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FIGURE 4—UPPER CAMBRIAN. Sedi- 
ments representing Upper Cambrian time 
consists of coarsely crystalline, light-gray, 
buff or salmon, secondary dolomite, some 
crystalline limestone, and green shale. 
Large well-rounded quartz sand grains 
cemented either with limestone or dolo- 
mite sometime occur as a bed. Glauconite 
is common. There are a few small widely 
scattered areas in which the Cambrian 
contains some Pre-Cambrian detrital. Usu- 
ally where Cambrian rocks rest on the 
Pre-Cambrian, the latter is only slightly 
weathered. Because of the uniform thick- 
ness and great areal distribution of the 
Cambrian, it is believed that the first inva- 
sion of the Paleozoic sea was upon a pene- 
plain. Local orogenic movements are not 
recognized in the area. Age identification 
is based upon comparative lithologic char- 
acteristics and paleontology. 
No production. 


OZARKIAN—The time equivalent of 
the Ozarkian herein described is the Tan- 
yard in Texas and the McKenzie Hill in 
Oklahoma. Sediments representing Oczar- 
kian time consist of buff to salmon, 
coarsely crystalline, probably secondary 
dolomite, and some milky chert which is 
locally variegated and in places oolitic. 
Large frosted quartz sand grains are lo- 
cally present in the dolomite; drusy vugs 
are common. Orogenic movements are not 
present in the area. Age identification is 
based upon comparative lithologic charac- 
teristics. 

No production. 


CANADIAN—Time equivalents of the 
Canadian may be found in the Honeycut 
and Gorman of Texas and the West Spring 
Creek to the base of the Cool Creek in 
Oklahoma. Sediments representing Cana- 
dian time consists of dense light-gray dolo- 
mite, sometimes lithographic and calcare- 
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ous. Milky or translucent chert is quite 
abundant; also some thin beds of bright- 
green shale. Locally large frosted sand 
grains are present in other sediments, but 
never occur as a bed. As in Cambrian and 
Ozarkian times, there were no local oroge- 


FIGURE 3—PRE-CAMBRIAN, Petro. 
graphic analyses of the rocks which under. 
lie Cambrian sediments indicate a great 
variety of igneous types ranging from 
acidic to basic. In mode of implacement 
they consist of intrusive, extrusive and py. 
roclastic types representing different peri 
ods of activity. Certain areas have under. 
gone dynamic metamorphism, others show 
hydrothermal metamorphism. A few small 
areas of metamorphosed Pre-Cambrian 
sediments are present, they are probably 
of Algonkian age. Weathering of the Pre. 
Cambrian surface is very slight where 
Cambrian sediments are present. This may 
be due to the chemical composition of the 
Cambrian atmosphere. It is impossible to 
distinguish between Pre-Cambrian and 
post-Cambrian igneous rocks where Cam- 
brian sediments are absent. The topography 
of the Pre-Cambrian is shown on Figure 3. 
Contour interval: one thousand feet. 

A few wells have reported production 
from fractured Pre-Cambrian in Wheeler 
County. 


nies. Age identification is based upon com- 
parative lithologic characteristics. 

Local production in Gray and Wheeler 
counties. 


Continued on Page & 
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Timing is vital 


Poor timing can mean a costly remedial job, loss of oil, 
or a possible blowout. From the moment the drill pipe is 
laid down until the cement sets in place behind the casing, 
liming is critical. 

For example, mud should not be allowed to set, uncir- 
culated, in the uncased hole too long. The longer the delay, 
the more pressure is required to overcome the inertia of the 
thickened mud column, and the greater the danger of upset- 
ting the delicate balance between mud weight and formation 
pressures. Hence, the need to keep elapsed time at minimum, 
the need for speed when making up the cement head and pre- 
fitting the casing with properly spaced reversible scratchers 
and centralizers. 

When running casing, too, timing is vital. It must not be 
tun faster than the mud column can be displaced, (because 
of destructive hydraulic pressure surges), yet if it is run too 
slow, valuable rig time is wasted. Stopping casing movement 
Can cause gelled mud, drill cuttings and sloughings to pack 
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When running and cementing casing 


off against the pipe and stick it. To avoid these dangers, casing 
must be run in one smooth operation. 

After scratcher and centralizer-equipped casing is run, 
it must be reciprocated long enough to remove all excess hole 
growth, and until gelled mud and cuttings are circulated out. 
In certain wells this can take up to several hours. Here again 
timing is vital. 

The Weatherford Technique, using Weatherford equip- 
ment, is your best assurance of a well-timed casing operation 
and a better cement job. Call the man from Weatherford. 


WEATHERFORD 


GENERAL OFFICES: 5920 Navigation Blvd., Houston, Texas 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 85 











FIGURE 5—CHAZYAN. Time equiva- 
lent of the Chazyan may be found in the 
interval from the base of the Black River 
down to the top of the West Spring Creek 
in Oklahoma. The Oklahoma term for the 
above interval is Simpson, Sediments rep- 
resenting Chazyan time consist of very 
fossiliferous, coarsely crystalline, mottled 
light-gray locally dolomitic limestone, and 
coarse to fine, well-rounded frosted quartz 
sand grains, usually constituting a bed. 
The sandstone contains abundant phos- 
phatic nodules. There is much green shale. 
As stratigraphic sections are much the 
same whether encountered in the Ana- 
darko basin or the Permian basin, it is 
evident that the Chazyan sea covered both 
regions. Age identification is based upon 
comparative lithologic characteristics and 
paleontology. 

No production. 

MOHAWKIAN—Time_ equivalent of 
the Mohawkian is to be found in the in- 
terval represented by Trenton to Black 
River. The above interval is usually called 
Viola in Oklahoma. Sediments represent- 
ing Mohawkian time consist of dark-gray, 
crinoidal, fossiliferous limestone with much 
dark-gray chert, and some of the lime- 
stone and chert have a brown cast. Since 
detrital material is absent, no local oroge- 
nies are indicated. Age identification is 
based upon comparative lithologic charac- 
teristics and palcontology. 

No production. 

CINCINNATIAN—The time equiva- 
lent of the Cincinnatian is the Sylvan 
shale of Oklahoma. Sediments represent- 
ing Cincinnatian time have been found 
only in the deepest portion of the Ana- 
darko basin. In cuttings from a few wells, 
graptolites have been noted. No map is 
presented showing its distribution. 

No production. 

HUNTON—Time equivalent of the 
Hunton may be found in the Devonian 
and Silurian of Oklahoma. Sediments rep- 
resenting Hunton time consist of granular 
to crystalline, dolomitic limestone, gray to 
buff in color, locally containing much 
chert, and with an excellent local develop- 
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ment of pink, crystalline, crinoidal, oolitic 
limestone, containing large well-rounded 
quartz sand grains in the basal portion. 
This oolitic limestone is equivalent in time 
to the Chimneyhill in Oklahoma. There is 
an absence of detrital from older sedi- 
ments, hence no local orogenies are indi- 
cated. 
No production. 


FIGURE 6—MISSISSIPPIAN. A com- 
plete sequence of Mississippian sediments 
is present in the area. 

Sediments representing Kinderhook time 
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consist of a basal sandstone containing 
some glauconite and phosphatic nodules, 
It is the time equivalent of the Sylamore 
sandstone of Oklahoma. Overlying this 
sandstone there is a zone of dark-gray 
shale and granular gray dolomite with 
some marl and cherty limestone. The in- 
terval is usually highly radioactive. 

No production. 

OSAGE—Sediments representing Osage 
time consist of coarsely crystalline, very 
fossiliferous, light-gray to white, crinoidal 
limestone. Milky chert is locally abundant. 

No production. 

MERAMEC—Sediments representing 
Meramec time consist of oolitic, very light 
gray limestone, and some dolomite. In the 
northwestern portion of the Panhandle, 
the limestone becomes dolomitic but still 
retains vestiges of oolites. Since the section 
is cherty and the cherts are sometimes 
oolitic, it is not always easy to separate 
a dolomitized Meramec section from Ozar- 
kian rocks. 

Some production in Roberts and Ochil- 
tree counties. 

CHESTER—Sediments _ representing 
Chester time consists of oolitic light-gray 
limestones and some soft fossiliferous gray- 
black shale. A basal sandstone which ap- 
pears to be the time equivalent of the Aux 
Vases of the Mississippi Valley section is 
widespread. Very little chert occurs in the 
Chester. Due to the similarity of the oolitic 
limestones of the Chester and Meramec, 
it is difficult to make a separation where 
the Aux Vases section is absent between 
them. 

The four major subdivisions of the Mis- 
sissippian occur both north and south of 
the Amarillo axis. As there are no detrital 
sediments from older beds, local orogenies 
are not indicated except in the northwest 
where the basal sandstone of the Kinder- 
hook is a quartz conglomerate. Mississip- 
pian seas covered the entire area. Age 
identification is based upon comparative 
lithologic characteristics and paleontology. 

Production in Hansford County. 


Part 2 will appear in 
the March issue of WORLD OIL 
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here’s why Baash-Ross 


DRILL COLLARS 


are superior... 


Precise machining—AP! specifications exceeded. 

High physicals developed by carefully controlled 
heat treats. 

Rigid inspection during every phase of manu- 
facturing. 

Restricted analysis of the steel using only the 
best of fine grain high alloys. 


Accurately centered circulation hole assures 
better rotational balance and permits in- 
struments to pass without binding. 


For further information write P.O. Box 1348, 
Houston 1, Texas or see The Composite Catalog. 
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BaasH-Ross Drill Collars are the top choice 
because specialized manufacturing techniques 
have been developed and perfected which are 
unsurpassed in the industry. Buy the best—in 
drilling and production tools—buy BaasH-Ross. 


BAASH*ROSS 


TOOL COMPANY 
DIVISION OF JOY MANUFACTURING COMPANY 
HOUSTON, TEXAS * ODESSA, TEXAS + LOS ANGELES, CALIFORNIA 


OKLAHOMA CITY, OKLAHOMA « CANTON, OHIO * NEW YORK, NEW YORK 
OLNEY, ILLINOIS * EDMONTON, ALBERTA, CANADA * MARACAIBO, VENEZUELA 
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abandonments - testing operations 


squeeze jobs: false bottoms 


nitro tamping: casing recovery 


because they set where you want 
‘em, and stay there! Big interlock- 
ing slips hold against pressures up 
or down. 


because they give fluid-tight pack- 
off. The extra long sealing element 
takes care of that. 


because they’ll hold, as long as you 
want ’em to. The cast iron plug will 
outlast casing in permanent installa- 
tions. 


because they drill out fast. The mag- 
nesium plug in 1 to 3 hours, the cast 
iron type in 4 to 6 hours. 


because they run in fast, on wire- 
line, to save you time. 


MAGNESIUM Plug, rated to hold against ateren 


CAST IRON Plug, rated to hold against differen- 
tial pressures to 10,000 psi.- —_ 


tial pressures to 6,000 psi. ‘ inne 
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Fishing Tools and Techniques 


A description of the evolution of modern fishing tools, how they operate, 


their advantages and limitations—starting with the jars. 


By WELDON L. MEDDERS 
Chief Engineer 
HOMCO 


Houston 


THE OIL INDUsTRY is rapidly maturing into a techno- 
logical giant. Today the drilling rate is over nine times 
faster than in 1925 (Figure 1). Pipe lines are monitored 
by television and mud propelled vibratory dril's are pene- 
trating granite at the rate of 30 feet per hour in the 
laboratory. All indicate the progress achieved in a few 
short years, 

In the struggle to decrease drilling time the science of 
fishing and recovery of junk from a well has made some 
significant progress. Operators, engineers, and research 
men have worked constantly to improve on yesterday’s 


equipment, to speed up processes, to reduce spoilage, to 
improve tools and equipment, to reduce the number of 
mis-runs, and to combine two or more operations into 
one. In short, the theory is that it is unwise to “compete 
today using yesterday’s methods if you expect to be in 
business tomorrow.” 

Prior to World War II, recovery methods were more 
or less confined to purely mechanical tools, such as inside 
and outside cutters. For more than a decade these tools 
were subjected to constant refinement until they reached 
a high peak of efficiency. Run in conjunction with spears, 
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FIGURE 1—Chart showing the percentage increase in penetration rates and footages per bit. Note the steady increase in all but the early thirties. 
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SAVES DOWN TIME 
WITH 
RELIABLE RESULTS! 














































HALLIBURTON’S 


HYDRO-SPRING TESTER 





A reliable test is of vital importance, affecting 
decisions as to further development and completion. 
That’s the kind you get... quickly and easily...with 
Halliburton’s HYDRO-SPRING TESTER. 

The locked-open By-Pass allows tools to be lowered 
with speed and ease and helps to eliminate damage to 
formation and packer. This important feature is espe- 
cially helpful in getting the packer on bottom with a 
minimum of packer drag or drill pipe spudding. 


AIDS AGAINST FORMATION BREAKDOWN 


The By-Pass aids the packer in squeezing through 
tight spots caused by filter cake and thus reduces pres- 
sure build-up below the packer. It also helps prevent 
the forcing of mud into the formation being tested. 
Pressure is equalized above and below the packer until 
the Hydro-Spring Tester opens. 


TIMED ACTION HELPS PREVENT PREMATURE OPENING 


The Hydro-Spring Tester is opened by setting down weight... and 
closed when weight is removed. However, a time interval, determined 
by the amount of weight set down, helps prevent premature opening of 
the tester, particularly if a bridge is hit. This also allows the packer 
to expand before the tester opens. At the end of the time interval, the 
tester valve opens quickly and completely. It closes immediately when 
weight is removed. Picking up weight causes the By-Pass Valve to open, 
equalizing fluid to ease both packer and string removal with a minimum 
of lost time and difficulty, and with less strain on the derrick. 

When that critical time arrives and the well is ready for test, you 
want to know its potential quickly and accurately. Halliburton’s Hydro- 
Spring Tester helps you arrive at decisions for further development 
with the satisfaction that comes when you know you have the most 
reliable test. It’s one of the many reasons why Halliburton’s best for 
your drill stem test. For all the reasons, just phone your local or 
division office of the Halliburton Oil Well Cementing Company. 


COMPLETE DATA SENT ON REQUEST 


Get this valuable information for your Halliburton Service File 
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FIGURE 2—Plot of a deviation survey of a well bore. This will give some indication of the problems encountered when trying to manipulate tools 
thousands of feet below the earth’s surface. 


overshots and bumper jars, these tools adequately fulfilled 
the requirements of the industry. However, following 
World War II, with the technological advancements in- 
cident to that period, a dissatisfaction with the old meth- 
ods developed. Every phase of the industry was subject 
to this upheaval and technological advances with elec- 
tronic computers and automation paced this progress. 

The fishing tool industry certainly felt this impact, In 
rapid succession were seen the advent of string shooting, 
electronic instruments for determining the stuck point of 
pipe, oil jars, nitrogen jars, hydraulic pulling tools, mag- 
netic junk baskets, and many others. 

These refinements have simplified the problem of prob- 
ing about in the earth for lost tools and stuck drill pipe. 
However, the greater portion of the credit must be given 
to those who have, through years of experience, mastered 
the fishing and recovery techniques. A drilling operation 
in which the drill stem is 10,000 feet long is unlike any 
other operation in the world. Figure 2, a survey of an 
actual well, shows that a straight hole, as this was sup- 
posed to be, is not always the shortest distance between 
two points. Should anything go wrong in such an opera- 
ation there is no way of seeing what has taken place, 
and even worse the source of the trouble is not always 
readily accessible. If the drill stem parts in open hole it 
is anybody’s guess as to the position of the fish. It may 
be sanded up centrally in the hole, it may be key-seated 
in the side wall or again it may be lost in a cavity or 
washout. Under such circumstances, the fishing tool oper- 
ator must occasionally rely on his own intuition. As wells 
are drilled deeper and deeper the problem becomes more 
acute. 

To cope with this situation, countless tools have been 
devised to recover pipe and other junk from the hole. 
One tool obsoletes another in an endless evolution which 
seeks as far as possible to eliminate the human element 
from recovery methods. 


Part I-——Jars 


In the beginning, probably one of the oldest known 
methods of recovery was by jarring or hammering on the 
stuck fish. Since the days of cable tools there have been 
many refinements. Comparing the jars of yesterday with 
those of today would be like comparing a rig of the gay 
90s with the large offshore rigs of the present. Since in 
jarring, the magnitude of the blow is dependent upon 
the square of the velocity (all tools, both new and old, 
have had sufficient mass), the cable tool or bumper type 
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jars could strike little more than a sledge hammer blow 
depending upon the speed to which the free pipe or cable 
could be accelerated while being lifted a distance of two 
or three feet. On a rig of the ’20s, measured by today’s 
standards, both the velocity and the results are trivial. 
There were two limiting factors which reduced these 
tools to impotence; the design of the tools themselves and 
the equipment on which they were run. 

Figure 3 shows a cable tool jar which was conceived 
in 1865. Figure 4 shows a weldless type cable tool jar 
which appeared shortly before the turn of the century 
and which by the early 1920s had supplanted the less 
efficient welded link construction. Such tools were arche- 
types of the modern bumper jar (Figure 5) which is still 
in wide usage in today’s fishing strings. Its use is limited 
almost wholly to aiding in the release of other fishing 
tools such as spears and overshots by the imparting of a 
downward blow. 

Through research and engineering, equipment has 
been designed whose capacity is limited only by the ma- 
terials of which they are made. For instance, by simply 
increasing the pressure in a nitrogen jar from 1000 
to 1500 pounds per square inch the elastic limit of the 
material is exceeded, resulting in a rapid failure of the 
several parts. 

Modern jarring tools may be classified as follows: 

1. Torque jars (Figures 6A and 6B) 

2. Mechanical or spring-loaded jars (Figure 7) 

3. Hydraulic or oil jars (Figure 8) 

4. Nitrogen or impact jars (Figure 9) 

All of the above tools have their advantages and lim- 
itations. Each in their own way have added something 
to the art of recovering pipe by impact. 

Torque jars appeared in the early 1920s. The original 
Kammerdiner jars of 1924 (Figure 6A) occupies a prom- 
inent position in the industry’s hall of fame. This tool 
was the first jar to combine tension and torque in such 
a manner that energy could be stored in the pipe and 
then suddenly released. This tool utilized mass and veloc- 
ity to produce impacts which were many times greater 
than had ever before been possible. As a rotary type jar, 
this device jarred on the upstroke only. For downstroke 
jarring, it was necessary to operate the tool like a bumper 
jar (Figure 5). 

A more flexible tool appeared in the late ’30s as shown 
in Figure 6B. This tool consists of a sleeve and a man- 
drel, slidably mounted, both of which may be securely 
interlocked with right-hand torque by means of angular 
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FIGURE 3—Cable FIGURE 4— FIGURE 5—Mod- 
tool jar of the Weldless cable ern bumper type 
1800's. jars that are still jars that are used 


in today’s rotary 
drilling, 


in use at the 
present time. 


ratchet teeth. When sufficient upstrain is reached, the 
angular teeth suddenly disengage and a blow of consid- 
erable proportions results. This tool, still widely used 
today, may be used for downstroke as well as upstroke 
jarring and the magnitude of the blow may be adjusted 
from the rig floor. 


The mechanical or spring-loaded jar (Figure 7) re- 
quires only a straight pull of the drill pipe to trip; and 
a straight lowering to reset. In the cocked or set position 
the trip spring is interlocked in relationship with the man- 
drel. When sufficient upstrain is taken on the drill pipe, 
the trip spring expands, thus releasing it from the trip 
mandrel. This results in a blow which may be adjusted 
by a disc spring assembly above the main trip spring. 
In this manner, considerable energy may be stored in the 
stretched pipe and then suddenly released, causing the 
anvils of the jar to strike at high velocity. 
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FIGURE 6a—The 

original 

diner torque jars of 
1924. 


FIGURE 6b—Modern, double acting torque jars. Sleeve 

and mandrel are interlocked by right hand torque. An 

upward pull causes teeth to disengage suddenly thus 
imparting a considerable blow. 


Kammer- 


Hydraulic or Oil Jars (Figure 8): In the late 1940s 
the oil jar appeared. This jar also requires only straight 
tension for operation. The impact varies directly with 
the amount of strain which is taken from the rig floor. 
The blow is augmented by the use of one or more drill 
collars just above the tool. As in the case of the mechan- 
ical or spring-loaded jars, the magnitude of the blow 
may be increased to its optimum by adjusting the tool 
for greater velocity and by increasing the mass. 


Nitrogen Jars (Figure 9): In considering the nitrogen 
or impact jars (Figure 11); it will be possible to make 
a comparison between the tools of yesterday and those 
of today. This comparison will to a great extent parallel 
the progress of the industry in all of its activities, whether 
in tools, equipment, processes or methods. 

Different from its predecessors, the nitrogen impact 
jar concentrates its energy to moving the fish without the 
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FIGURE 7—Modern oil-sealed, 
straight-pull jar. A straight pull 
will trip this jar and lowering 
of the drill string will reset it. 


FIGURE 8—Hydraulic rotary jar 

in use today, This jar also only 

requires a straight pull to 
operate. 


characteristic jarring action on the drilling rig. There 
is only a very slight surface indication that the subsurface 
blow has been struck. Damage to surface equipment is 
thereby eliminated. 

The jarring force is created by a free-moving hammer, 
driven by compressed gas, and traveling at maximum 
velocity striking the top of the jar. This method offers 
the following advantages: 

1. It can be run on tubing for workover operation. 

2. The energy is stored in the jar and not on the der- 
rick floor; hence, liners and packers may be successfully 
jarred loose without the use of heavy surface equipment 
or drill pipe. 

3. Drill collars are not required since the jar does not 
require any additional mass to augment its striking force. 
Greater impact can be achieved by simply increasing the 
initial gas pressure. By raising this pressure from 1000 
psi to 1500 psi the jar itself could be destroyed. 
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FIGURE 9—Nitrogen Impact Jars. The use of this jar eliminates 

most of the strain on the drill string and surface equipment. 

Nitrogen loaded into the tool at 1000 psi furnishes the energy 
to operate this tool. 


4. A pile driver blow can be hit while the fish is under 
tension from the rig floor. This is analogous to taking 
a strain with a cat line on a set of tongs and at the same 
time striking them with a sledge hammer. 

5. Surface equipment receives no shock whatever. To 
accomplish this impacting, nitrogen at 1000 psi is loaded 
into a chamber which contains a floating hammer. 

When the drill pipe is slacked off, the gas is compressed 
to around 2600 psi by the floating hammer. When the 
drill pipe moves up, the gas expands, moving the ham- 
mer up. 

Each time the hammer moves down, it gains energy 
due to the compression of the gas. This energy is ex- 
pended each time the hammer drives upward. To utilize 
this source of energy for jarring, it is necessary to trap 
the hammer down so its upward movement will be in- 
dependent of the drill pipe. This trapping or delay is 
accomplished by means of a piston and dash-pot design 
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which requires the bypassing of a given amount of fluid 
through an annulus before the hammer is released. 
During the delay period, which is from one to three 
minutes, at the option of the operator, the drill pipe is 
picked up and a strain is taken on the stuck fish. The 
power hammer is being forced upward resisted by the 























TABLE 1 
Field Results on Nitrogen Impact Jars 
PERFORMANCE| RECOVERY 
Size Jar No. Blows! Suc- | Unsuc- | Suc- | Unsuc- 
(Inches) FISH DESCRIPTION | Struck cessful | cessful | cessful | cessful 
314 | String of cable tools w/center 
rope spear on bottom; 234 
fishing neck on top........ 45 xX < xX 
2% | 4 joints 24% inch tubing, 2 jet 
suos and 3 foot drill collars, 
gS ere 100 xX x x 
4% | 37 inch drill collars, 2 joints 
414 inch drill pipe—132 feet |(14% hrs.) p 4 p 
4% 2 8 inch “i collars, 60-foot 
MR MENIEEE % ccccecasecce 5 | x x 
44 127 feet 6 inch 39 pound | 
washpi 520 ; & x 
3% 3 joints 2 | inch EUE tubing | 
on top of packer........... 60 x xX 
414 13 65% inch drill collars....... 3 es = xX 
44 13 65% inch drill collars....... 20 ya xX 
344 | 3 4% inch drill collars w/1 
joint; 3'4 inch I.F. drill 
pipe—120 feet............. 20 i xX X 
2% a a x i x 
4146 | 2300 feet of 4 4 inch X-hole 
See are 15 x Pr a 
2% | Packer 5'4 inch w/30 
2 inch tu ving free on top. . 8 x i = oi 
6% 5065 feet 4'4 inch drill pipe.. 1 os x ae xX 
44 2 drill collars, 1 joint 344 inch 
dri!l pipe, and 834 inch rock 
TE Maethad aon ec eeeeeas 3 x Xx oe 
2% 9¢ feet 2% inch tubine....... 40 x as 
2% 1 5 inch bv 7 inch Packer. 45 x aie x 
2% | 3 feet drill collirs, sub 334 inch 
O.D. and 4% inch rock bit. 170 x Zz ‘ 
3% | Circulating sub 5 feet long 31% inch 
neck 2 inch O.D.......... 0 jar used 
| w/2 inch 
tuving) x ia xX 
2% 2 inch tubing w/5'%4 inch 
17 pound packer on bottom 
RRA rs 100 x = x 
31% | Scting tool for Production 
OO er ee 0 x x 
4% | 60 _ 6% inch O.D. drill col- 
AS de cadens 3 xX ? x re 
3% 4% pak F.H. drill pipe...... 12 ee x es x 
2% 2 inch upset tu.ing and 
stringer out of packer...... 6 x a x 
34% Running w/2!% inch EUE 
tul ving on casing swage.. .. 3¢ z <i a pa 
3% | 3 27% inch O.D. drill collars, | 
bit and bit sub—93.52 feet ; 
pS ES Pee 120 xX © PY xX 
634 1 _ 44 inch drill pipe, 6 
WA inch O.D. drill collars 
pas core barrel 100 xX aa x 
2% 9 4 inch drill co lars, bit sub 
and 57% inch rock bit. .... 3 D4 ‘i x 
2% 4 joints 244 upset tubing, 2 
jet subs, 3 foot drill collars 





and 44% inch tit.... | 100 x 
41% | 27 inch drill collars, reamer } 

and bit.. 1 | c X 
414 | 2 joint 41% inch drill pipe, 4 | | 

744 O.D. drill collars. . 100 xX x 
34 |3 434 inch drill collars w/1 | | 


joint 3% inch I.F. drill pipe ; 
—120 feet a a3 a xX 
4% Bottom part of 4) 6 inch F.H. | 
oil jars, diamond core berrel | 
with 77% inch head in a 7% 
inch hole... . ; - 25 } xX on a 











| 26 6 17 | 15 
Totals 32 Runs 81 19 53 47 
| | Percent | Percent | Percent | Percent 




















TABLE 2 


Frequency of Jar Runs as Compared with Other Tools for Equal 
Periods of Time 





























Percent 
TOOL No. of Runs of Runs 
Impact and Straight Pull Jars...............| 442 | 40% 
Magnetic and Bit Junk Baskets. aa 194 17% 
Washover Backoff Connector | 256 23% 
|g GRE RN | 222 20% 

1,114 | "100% 
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slow passage of fluid around the delay piston. When the 
delay piston enters the unrestricted section it is sud- 
denly relieved of the restricting oil fluid load and the 
power hammer is accelerated rapidly by the gas pressure 
until it strikes the top of the jar and imparts its momen- 
tum to the fish below. 

The 4¥%-inch size jar when screwed directly into a 
stuck fish will, when combined with 100,000 pounds ten- 
sion from the derrick floor, impart a blow of some 258 
tons or 516,000 pounds to the fish. This requires only 
1634 inches of travel at a velocity in excess of 50 feet 
per second. 

That such extreme shock-loading, often under the 
most severe downhole conditions, does not induce rapid 
failure is indeed a tribute to the metallurgical profession; 
for without recent improvements in materials such a pre- 
ponderance of explosive power would be out of the 
question. 

Perhaps the staying power of modern jarring equip- 
ment under adverse conditions is best exemplified in a 
performance at Ault, Colo., where, after exhausting all 
other recovery methods, a set of 41-inch nitrogen im- 
pact jars was called on the job. Mud in the flow line was 
checked at 255° F. This meant that the downhole tem- 
perature was well beyond the limit of ordinary hydraulic 
packing. In fact, after flowing through three steel tanks, 
the temperature of the return mud was still sufficiently 
hot to burn rubber in the suction end of the pumps. 
Under these conditions the nitrogen jars were moved 
downhole where, for fifteen consecutive days, they con- 
tinued to deliver the full force of their impact. They 
were fired again and again in washover operations, 
jarring on cuts, intermingled with cleaning out hole with 
bit, drilling out bridges and running rough on junk. At 
one point in this operation, after making a cut on 8%- 
inch wash pipe, an attempt was made to jar the cut 
portion loose. After jarring continuously for eight hours, 
the 84-inch N-80-39# wash pipe fatigued and snapped 
in two at the last scratch of a threaded joint, leaving the 
remainder in the hole. On another occasion a threaded 
pin was snapped off a 65-inch drill collar. 

From Table 1, tabulating field results on the nitrogen 
jar for a representative thirty-day period, it can be seen 
that this tool is about 81 percent successful as far as 
performance is concerned, while the percentage of suc- 
cessful recovery is about 53 percent. 

The frequency of jar runs for recovery purposes as 
compared to runs by other fishing tools is given in 
Table 2. 

Perhaps no other tool of recovery has withstood the 
test of time so well as the jar. It was present at the 
birth of the industry and it feito like it will be around 
in one form or another, until the last well is drilled. 
Each year sees its position strengthened, so that today, 
contrary to the position of most tools, it is actually 
further away from obsoletion than it was in the beginning 
of oil well drilling. It is a simple tool to operate and 
price-wise it is the most economical approach to fishing. 
As a quick gamble it may pay tremendous dividends, 
extracting with a few short blows a stuck fish that would 
otherwise require days or even weeks to extricate by 


other methods. 
EDITOR’S NOTE 
The second of this series of six articles will appear in the 
March issue of WORLD OIL and will deal with the use of 
interspersed carbides on fishing, cutting, and milling tools. 
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How Severe Is That Dogleg ? 


If a single shot directional survey indicates a change in both the inclina- 
tion and direction, the severity of the dogleg can be read directly from charts. 


By ARTHUR LUCINSKI 

Research Department 

Stanolind Oil and Gas Company 
Tulsa 


IN RECENT YEARS, large savings have been made in 
drilling “crooked” formations by not decreasing weight 
on bit and, whenever possible, permitting the deviation to 
build up to larger values than in the past. However, in 
presence of faults and/or unconformities, even if the 
deviation is permitted to build up, the weight is still fre- 
quently decreased because of a fear that the hole might 
drift in an undesirable direction or that:a severe dogleg 
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might result. If conventional inclinometer surveys were 
replaced by single-shot direction surveys, then these fears 
cou!d be eliminated and more weight could be carried, 
thus realizing additional savings. Such surveys would 
permit one to know, at any time, the direction of the 
drift, and to detect doglegs. British-American runs such 
surveys in all their wells drilled in crooked hole areas in 
Oklahoma. They claim that the rental costs of a non- 
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magnetic drill collar and a single-shot instrument, which 
are of the order of $30 per day, are largely offset by 
drilling savings. 

A dogleg, even a severe one, does not cause immediate 
trouble, because the drill collars, being under compression, 
accommodate themselves easily to variations in the hole 
course. It is only much later that a dogleg may become 
responsible for troubles and large losses of money. When 
drilling a few thousand feet below the dogleg, the tool 
joints at the vicinity of the dogleg press against the wall 
of the hole with a large force. The detrimental effects of 
this force are as follows: 

© Fast wear of tool joints. 

© Key seats in the hole. 

® Worn spots in the casing, which may result in its 

collapse early in the producing life of the well. 
In addition, doglegs may cause pumping difficulties. 

Therefore, early detection of doglegs is desirable. In the 
event one appears in the hole far above the expected 
total depth, and if the dogleg is very severe, then it should 
be reamed or the hole sidetracked. Fortunately, severe 
doglegs, which generally occur in formation unconformi- 
ties, are rare. Although it is not known from statistical 
data, it may be estimated that they occur once in 50 or 
100 wells drilled in “crooked” formations. 
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~ 
100 2 yw 
oo gu FIGURE 2 
Re a Determining the dogleg sever- 
“>2 ity between stations, 30 feet 
20 HRS apart, when the horizontal 
4 re & angle has changed 12 degrees, 
WE OF and the inclination has 
23 changed 1 degree while aver- 
4 aging 4 degrees, The severity 


of the dogleg between the two 
stations is read as 4° 15’ per 
100 feet. 


A clause of maximum dogleg severity is currently being 
written into British-American drilling contracts pertaining 
to wells in which the surface location is chosen by the 
contractor.""? In these wells, advantage is taken of the 
natural drift of the hole instead of attempting to com- 
bat it. 

The dogleg severity is generally expressed in degrees 
per 100 feet. For explanatory purposes, consider a simple 
case in which the direction of the drift does not change 
and directional data are not needed. Imagine two suc- 
cessive surveying stations 50 feet apart. Assume that hole 
inclinations are 4 and 6 degrees at the two stations. Then 
the average dogleg severity between these stations is 
equal to: 


100 
6° — 4° = 2°/50 feet = 2 x59 — 4°/100 feet. 


In directional drilling, whipstocks are generally set in a 
way so as not to exceed a dogleg severity of 5 degrees/100 
feet, which does not result in any trouble. Therefore, such 
doglegs can also be accepted in non-directional drilling. 
How much more severe doglegs could be tolerated de- 
pends upon the distance from the dogleg to the total 
depth and size of hole, drill pipe, casing, tubing, sucker 
rods, etc. The effect of these variables on the maximum 
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WHO I AM, AND WHY IKE N. SELLEM 


First of all I am going to let you in on 
a secret about my very unusual name, 
IKE N. SELLEM. I feel embarrassed 
that I haven’t explained this to all my 
oil country friends long ago. You see, 
that isn’t really the name Pa and Ma 
Sellem gave me. They christened me 
ICHABOD NIMROD SELLEM, a 
good enough name, 


nary kid. But as I 
grew up and got in- 
to the selling game 
and started going to town, everybody 
saw right off that I was going to be not 
an ordinary salesman, but a super- 
salesman. So it seemed a good idea to 
change my name a little and give folks 
some warning of my outstanding ability 
before I started my sales pitch. That’s 
how come IKE N. SELLEM, and I’m 
pleased to meet you. I hope you will all 
be friendly. 

I never would have let that Web 
Wilson outfit talk me into working for 
them if it hadn’t been that a lot of my 
very best friends kept tellin’ me that 
Web Wilson made the world’s best 
hooks and tongs and elevators, but that 
they sure needed a man like me to sell 
‘em. With a name and a reputation like 
mine, it seemed a natural, so here I am 
on their payroll, and after looking 
things over I’m tellin’ you “there'll be 
some changes made.” 








HILLIARD GORMAN 


LANDIS 


My.-first job was to size up the sales 
managers: By Landis, VP (Vice Presi- 
dent, that is), Ben Hilliard, and Ray 
Gorman—all good boys, with friends all 
over, and trying their best to “manage” 
to sell oil tools. BUT, they just didn’t 
seem to have those two vital virtues 
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which distinguish a super-sales-man- 
ager, like me, from just ordinary sales 
managers... Number 1, ABSOLUTE 
CONFIDENCE in their ability to sell 
ANYbody ANYthing ANYtime; and 
Number 2, COURAGE (some folks call 
it guts) to say to every oil man they call 
on, “Don’t just sit there—buy some- 


thing!” 
a 
ag. 
ca, 


See what I mean? I’m not knocking 
any of those boys, but you know as well 
as I do that a fellow has to have BRASS 
intestines, a STEELY eye, and a 
PLASTIC rear end to sell PIG IRON. 
So I’ll have to show those men how to 
sales-manage; and don’t say I didn’t 
warn you. 

Next off, I spent a few minutes lookin’ 

= yee 
Ke 
af + 


over the advertising that Web Wilson 
has been doing in the oil magazines, and 
it didn’t take me long to spot something 
mighty important. They’ve been print- 
ing a lot of those fancy colored pictures 
showing yellow tongs and hooks and 
power slips right on the rig, and with 
real crews handlin’ them. Mighty pretty 
pictures, but they should have had a 
master salesman like me standin’ on the 
derrick floor tellin’ you just how good 
they are, and insisting that you buy ’em. 

You know and I know that if IKE N. 
SELLEM (in person) had been there 
when you were lookin’ at those pretty 
colored pictures, talkin’ low and con- 
vincin’ and twisting your left arm a 
little, you would have signed an order — 
at least before any bones broke. So, 
from here on in I'll be right alongside 
when you’re lookin’ at any Web Wilson 


(Advertisement) 


“ads” —explainin’ and suggestin’ and 
putting on a leetle pressure. And I don’t 
want you to miss any ads—look ’em up 
in the index to be sure—and let’s get 
together often. 

Yes sir, President Wilson was real 
lucky when he signed me up because I 
can be a lot of help sellin’ his yellow 
iron, and he was smart enough to see it 
right away. When I told him I would 
introduce his men such as Johnny 
Deaver in Louisiana; Merrick Phelps 
in Houston; and “Export Bob” Eiche'to 









DEAVER PHELPS EICHE 
some of my old buddies who are BIG 
wheels, El Presidente Wilson seemed 
real pleased. And, when I promised that 
I’d show Bob Cooper in the Rockies, 
and George Badger in Canada, and Big 
Ed Plaugher in California how to “get 
in and get out with an order” —well he 
really drooled. 





PLAUGHER 





COOPER 


It’s going to be wonderful to have a 
chance to talk to all my friends month 
by month in these oil magazines—and 
get paid for doin’ it—so look me up in 
each issue. And I'll judge from your 
orders for Web Wilson Tools whether 
you are following my suggestions. 

I’ll get around to see all of you in per- 
son just as fast as I can, and give you 
a chance to talk. But it’s a mighty big 
oil patch, so look for me in your favor- 
ite oil magazine in the meantime. 

Please direct those orders to me per- 
sonally and I'll see they get the very 
best attention. And that will also prove 
to the boss man that... 


SkeW. Selhoww 


P.S. If any of my fans would like my 
photograph, complete with autograph, 
just write me and ask for it. Being a big 
shot, I operate out of the Home Office, 
so my mailing address is P.O. Box 
72096, Los Angeles 2, California. 


BADGER 
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tolerable severity of doglegs will be better known after 
more theoretical work is done and more field data are 
gathered. 

Several means are available for determining the average 
severity of a dogleg in the general case when the dogleg 
is due to a change in both the inclination and the direc- 
tion. One oil well survey company uses a graphical method 
which requires use of either a protractor and a compass 
or an apparatus incorporating these two and called “Ouija 
Board.”*:* Stanolind Research department developed 
means consisting of the use of trigonometric formulae. 

British-American uses a method® in which the results 
are not given in degrees per 100 feet as is normally the 
case. 

In this paper a new chart is presented which permits 
one to read the dogleg severity directly. 

The problem of determining dogleg severity was dis- 
cussed on July 31, 1956, at a meeting of the Crooked 
Hole Subcommittee of the AAODC Rotary Drilling 
Committee, held in Midland, Texas. The desirability of 
standardizing the terminology was stressed. In the past, 
the dogleg severity has also been designated as follows: 
rate of change of the over-all angle (Stanolind; horizontal 
departure (British-American) ; and hole curvature. The 
committee recommended the following designation: 
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But the dogleg severity is 19.5 
degrees in 100 feet. 


“Hole curvature (dogleg severity).” This first expression 
is destined to be used in drilling contracts and the paren- 
thetical expression is temporarily added to assure a fuller 
understanding of field personnel. 


Procedure for Preparing the Chart 
The formula of hole curvature is derived in the Ap- 
pendix, by use of solid geometry and trigonometry. Means 
by which this formula was used in preparing the chart is 
also given in the Appendix. 


Discussion and Results 
With Figure 1, the average value of hole curvature 
(dogleg severity) between two successive directional sur- 
vey stations may be directly obtained. The use of the chart 
will be explained with the following numerical example: 











meee > Station 1 Station 2 
Depth (feet) 3666 3696 
Inclination with respect to vertical 3° 30’ 4° 30’ 
Direction of the inclination N11°E N 23°E _ 





The following calculations must first be made: 
(1) Change of horizontal angle 23° — 11° = 12° 
(2) Average hole inclination /2 (3%2° + 4%2°) = 4° 
(3) Change in inclination 442° — 3%2° = 1° 
(4) Distance between the two successive surveying stations 
3696 feet — 3666 feet = 30 feet. 
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Rwering a Turney draw works for Clegg & Hunt 
Drilling Co., of Houston, Texas, these three Caterpillar 
D397 Engines really proved themselves in their first 
six months of work. The rig is shown drilling on a 
site five miles south of Lake Arthur, La. The amount 
of hole made varies up to 2000 feet in 24 hours. And 
the engines are operating day and night, seven days 
a week. 


Equipped with torque converters and compounded 
to power both draw works and mud pump, the D397s 
are giving outstanding performance. L. L. Bond, tool 
pusher, says the D397s have not only given excellent 
service but show a real advantage on the draw works 
because of their fast acceleration. ‘““They respond much 
quicker than other diesels,’’ he reports. 


Ask any owner of Cat Oilfield Engines what he 
likes most about them. He’ll tell you their depend- 
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ability makes them a profitable investment. It’s a 
fact that there are Caterpillar Diesels still powering 
rigs after more than 100,000 hours of heavy-duty work. 
They’re quality-built to stay on the job for years. 


You'll find Caterpillar Dealers everywhere in the 
oilfields. Their application engineers, factory-trained 
parts and service specialists and complete facilities 
are available to you 24 hours a day. And in their 
broad line of Caterpillar Oilfield Engines and Electric 
Sets is the right power to meet your drilling needs. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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...each is plainly labeled 
on the side of the bit body... 
you can tell at a glance, 

the type of bit and the 
formation for which it is 
recommended. 


There’s no mystery 
in Identifying 
Globe Rock Bits 
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GLOBE OIL TOOLS CO. 


Main Office and Plant: LOS NIETOS, CALIFORNIA 


Branches In All Principal Drilling Areas Offer 
Prompt Service To Meet Your Drilling Needs 





MORE THAN 25 YEARS SERVICE TO THE OIL INDUSTRY 
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to your 
Drilling demands 
Your Globe Field man makes it his 


business to know the drilling 
requirements at your well .. . the 








formation in which your rig is 
digging in order to determine the 
rock bit tooth pattern that will give 
you the best digging performance. 
He makes sure the right Globe 
Rock Bit is always available at the 
exact time you need it. 













OIL TOOLS CO. 


| Main Office and Plant: LOS NIETOS, CALIFORNIA 







Branches In All Principal Drilling Areas Offer 
Prompt Service To Meet Your Drilling Needs 





MORE THAN 25 YEARS SERVICE TO THE OIL INDUSTRY 
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How the hole curvature (dogleg severity) is determined 
with the chart is shown in Figure 2. 

Since the change of horizontal angle is 12°, construct 
the vertical line MN. Find its intersection with the 4° 
curve at A (4° is the average hole inclination). Proceed 
along the horizontal line AP until its intersection with 
the 1° curve at B (1° is the change in inclination). Con- 
struct the vertical line BQ. The horizontal line from R 
(30 feet is the distance between stations) intersects BQ 
at C, which indicates the following answer: 

Average hole curvature (dogleg severity) between the 

two surveying stations = 4° 15’ per 100 feet. 

In the above case, the rate of change of the hole 
inclination is 1° per 30 feet, i.e., 3.3° per 100 feet. There- 
fore, the contribution of the change of the horizontal 
angle, although not negligible, is not predominant. The 
following example illustrates a situation in which the 
change of horizontal angles does predominate. 





— Station 1 Station 2 
Depth (feet) 3666 3696 
Inclination with respect to vertical s = 
Direction of the inclination Exactly N S40°E _ 


Then (1) Change of horizontal angle = 140° 
(2) Average hole inclination = 3° 
(3) Change in inclination = 0° 
(4) Distance between the two successive surveying 
stations = 30 feet. 











In a similar manner, as for Figure 2, the average hole 
curvature (dogleg severity) between the two surveying 
stations under consideration, as obtained from Figure 3, 
is equal to 19.5° per 100 feet. 


There is a scale on the chart which, being of less signifi- 
cance, has not been explained so far, namely, the scale 
of the change of over-all angle rather than hole curva- 
ture, which is the rate of change of this angle. In the 
case of Figure 2, the change of over-all angle is read at 
S and is equal to 1.3°. This value may also be obtained 
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have been distorted 
for more suitable dis- 
tribution of the curves. 
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FIGURE 4 

























40 e In the construction of 
ge the curves, with ordi- 
w zie nates and abscissas as 
53° noted, the coordinates FIGURE 5 


Graphical representation of inclina- 

tion of well bore from the vertical 

and change in direction of the incli- 
nation. 


from the previously determined value of hole curvature 
in the following way: 
4.5° per 100 feet is approximately equal to 1.3° per 
30 feet. 
APPENDIX 
Derivation of Formulae 


Figure 5 represents two vertical planes OAFE and OAHG 
intersecting along the vertical line OA. Consider that at a 
certain depth the tangent to the axis of the hole is parallel to 
the plane OAFE and that the angle AOB, designated as vo, is 
equal to the inclination of the hole. Consider that somewhat 


deeper in the hole the axis of the hole became parallel to the | 


plane OAHG and that the angle AOC, designated as vi, is equal 
to the new inclination of the hole. The change of horizontal 7 
angle is represented by the angle FAH, designated as Sh. The 
over-all change of angle is, of course, equal to the angle BOC 
and is designated as Aa. 

The following relationships are obvious when considering the 
right triangles OAB and OAC respectively: 





AB = OA tan vo (1) 
AC = OA tan v; (2) 

In the triangle ABC we have: eer : 
BC? = AB’ + AC? — 2 AB AC cos (Ah) (3) 


Substituting (1) and (2) into (3), we obtain: 
BC? = OA? [tan’ vo + tan’ v; — 2 tan vo tan v; cos (Ah)] (4) 
In the right triangles OAB and OAC we have, respectively: 


OA 

OS =~ (5) 
COS Vo 
OA 

OS = (6) 
COS V1 


In the triangle OBC we have: 
BC? = OB? + OG? — 2 OB OC cos (Aa) (7) 
Substituting (4), (5), and (6) into (7) and solving for cos 
(4a), we obtain: 


1 ] 








; 3—— — tan* vp — tan’ v; + 2 tan vo tan v: cos (4 
COS*Vo COS*Vi 





cos (4a) = = 


COS Vo COS Vi 


which may be transformed as follows: 
cos (Aa) = cos vo cos vi + sin vo sin vi cos (Ah) (8) 


Formula (8) would be convenient only if 4a were large. For 
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WIRE ROPE AT WORK 


Northeast of Tioga, North Dakota, standing like a tall 
sentinel on the open prairie, this rig had drilled to 5300 
ft when our photographer stopped by. It was at work on 
the Nelson Well No. 1, and the hole at that time was 
making good progress through crumbly shale and sand. 


The neat, well-kept outfit is the property of Paul F. 
Rutledge Drilling Co., Santa Fe, N. M. For the rotary 
line, the owner consistently specifies 1%-in. Bethlehem 
Purple Strand, 6 x 21 Seale. The line shown here had 
20,000 ton-miles to its credit, after approximately nine 
months on the rig. It was obviously “‘right’”’ for the job 
it was doing; showed little evidence of wear, and looked 
fit for a long and useful life. 


Bethlehem Steel Company, Bethlehem, Pa. On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 
Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Mill depots and distributors from coast to coast stock Bethlehem rope for the following industries and numerous others: 


PETROLEUM « MINING ¢« QUARRYING ¢ CONSTRUCTION « EXCAVATING 
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relatively small value of Aa, cos 4a is almost equal to unity and 
Aa cannot be calculated with tables. For this reason, Formula 
(8) has been transformed as follows: 

cos (Aa) = cos (vi — vo) —sin vo sinv:[1—cos (Ah)] (9) 




















Vi — Vo is the increase of inclination and will be designated as Av 
V1 — Vo — Av (10) 
The following relationships are well known: 
A 
cos (Aa) = 1 — 2 sin’ 4 (11) 
A 
cos (Av) = 1—2 ee (12) 
Ah 
1 — cos (Ah) = 2 sin*->3 (13) 
Substituting (10), (11), (12), and (13) into (9) and solving 
for sin’ y , we obtain: 
. , Aa ise — ; 
sin’—>_ = sin + sin* 9 Sin Vo sin Vi (14) 


— 


from which 


A ’ A 
Aa = 2 arc sin v( sin = ) on ( sin’ : 


Generally, the hole inclinations vo and v: at two successive 
surveying stations are close to each other. Therefore, these 
inclinations may cach be replaced by the average value v; thus, 
Equation (15) becomes: 


Aa = 2 arc sin V( sin 9 ) + ( sin 


Construction of the Chart 
The previously explained chart is a graphical representation 
of Equation (16). 
The abscissa and the ordinate of the upper right section are 











(sin ve) (sinv:) (15) 





(sin v)? (16) 


, . Ah ; ‘ 
essentially Ah and ( sin) (sin v) respectively. Several curves, 


each for a constant value of v, have been computed and plotted. 
Also, the abscissa and the ordinate of the upper left section 





, . 4h , 
are essentially Aa and ( sin 9 ) (sin v). Curves for constant 


values of 4v have been computed and plotted. 


The abscissa and ordinate of the lower left section are essen- 
tially 4a and AD (distance between two successive surveying 
stations). Curves for constant values of 4a/AD have been com- 
puted and plotted. 


The word “essentially,” used several times in the above para- 
graphs, means that coordinates have been distorted as indicated 
in Figure 4 to get a more suitable distribution of curves. 


Editors Note: Comments, recommendations and con- 
clusions included in the discussion following presentation 
of the paper are noted: 

It was unanimously agreed that the paper provides 
the industry with a convenient chart for determining hole 
curvature. It was recognized that the on!y disadvantage 
of running single-shot directional surveys is the cost. On 
the other hand the probable advantages are: 

a. More weight on the bit since the danger of drilling 

outside the lease limits is minimized. 

b. Decrease possibility of, or even elimination of key 

seat or stuck drill pipe. 


c. Less tool joint and drill pipe wear. 

d. Less casing collapse. 

e. Appreciable reduction in producing costs by reducing 

beam pumping difficulties due to hole curvature. 

In a discussion of the chart itself it was pointed out 
that, for sake of simplicity, the construction of the chart 
is based upon an approximation which gives values of 
hole curvature that are somewhat too large. The error 
due to use of the chart is, however, negligible if the ratio 
of hole inclination in two successive survey stations is no 
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greater than two. In almost all actual cases this ratio is, in 
fact, smaller than two except when the hole is close to 
vertical at one of the stations. If the ratio is greater than 
two, then the above mentioned error may be eliminated 
by considering the average hole inclination as a geometri- 
cal rather than an arithmetical mean. 





Example: 
Station 1 Inclination = 0° 30’ = 2 degree 
Station 2 Inclination = f° 0’ = 4 degrees 
Arithmetical mean = ¥2 (Y2 +4) _ = 2.25 degrees 
Geometrical mean = V(%2) (4) = V2. = 1.41 degrees 


Finally, it was recommended that the industry investi- 
gate the merits of this method pionecred by British. 
American and that a maximum hole curvature clause be 
written into drilling contracts. 


DISCUSSION 
The “Chart for Determination of Hole Curvature” by 
Lubinski presents a simple method of placing a numerical 
value on hole curvature, so that for a given area with 


some expericnce it should be possib!e to eliminate ordinary e 
drift readings and utilize curvature measurements. A , 
comparison of Examples 1 and 3 in the paper indicates 
the fallacies of drift readings on which a large part of 

the industry now depends. Example 1 would be con- 
sidered by many to be a hazardous situation since the I 
drift increases from 4 degrees to 6 degrecs in 50 feet of i 
hole. Since the direction did not change, the curvature c 
is 4 degrees per 100 feet. By comparison with Example 3, , 
the drift had not changed, which would be considered by 

many to be a good hole. 

By using the chart, it is noted that the curvature for 1 
Example 3 is 19.5 degrees per 100 feet, which compares 
with 4 degrees per 100 feet in Example 1. This is not ; 
surprising to those who have studied the problem closely. 
Utilization of the chart makes it very simp!e to deter- ' 


mine curvature and by comparison with drift, the chart 
should be helpful in amplifying the difficulty of using a 
drift reading alone. The chart gives the same values, 
without the use of mathematics, as calculated by Wesley 
Moore of The British-American Oil Producing Company 
in the method previously presented by Moore. 

This straight hole committee, four years ago, presented 
a “Need for Definition of a Crooked Hole.” That paper 
was prepared to provoke thinking while the complete 
problem was studied. With this chart and some experi 
ence, a crooked hole may soon be defined. To make this 
definition a reality, this committee should review direc- 
tional surveys, determine the curvature from Lubinski’s 
charts, correlate with drilling or producing problems, and 
for certain areas determine the maximum values that can 
be tolerated without difficulty. 
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Body can accommodate 
any size positive choke 
to 1” or adjustable choke 


Hard faced 1” valve seat 
is replaceable to permit 
complete renewal of 
valve in five minutes. 


True valve-type gate is 
hard-faced for long life 
under severe conditions. 


Ball thrust bearing as- 
sures easy operation un- 
der highest pressures. 
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OIL CENTER TOOL CO. 
P.O. Box 3091, Houston, Texas 


Export Representatives: Sterling Areas — Le Grand, 
Sutcliff & Gell, Ltd., Rochester, Kent, England. 





Houston, Texas. 
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Producers have made the O-C-T Type “JE” the largest selling 
flow control because it helps them reduce both first cost and 
maintenance expense. It is the only flow control on the market 
that gives you the advantage of both a choke and a true 
valve-type gate assembly and seating arrangement. 

The O-C-T type “JE” Flow Control is available through any 
Christmas tree manufacturer or through more than 700 supply 


















The O-C-T C-19 
South America—East West Oiltools, C. A., Del Lago Casing head can support 
Hotel, Maracaibo, Venezuela Address Export In- | the longest strings with 
quiries for All Other Countries to P. O. Box 3091, | ie complete safety. It is the 
safest, most economical 
deep well casing head 
you can buy. 















FIGURE 1—Bottom of hull after rotating approximately 45 
degrees. Left foreground is the ballast control manifold 
for flooding or venting the tanks. Manifolding was removed 
in dry dock after the barge was salvaged. Note the cables 
and block extending from the port side of the hull to the 


shore, providing a pull of 75 tons each for righting torque. 


An Engineering Feat... 





FIGURE 2—Drilling barge in approximately a 75 degree position. Note the special 
clamps that were devised to fit the columns. These had to be attached by divers 
working in practically zero visibility in over 60 feet of muddy river water. In the 
right foreground note the tensiometer that is attached to the dead line so that 
a constant check could be maintained on the forces in all lines. 


Righting a Capsized Drilling Barge 


With careful advance calculations, engineers righted and saved a capsized 


drilling barge in an operation which salvage experts had thought impossible. 


ALL OCEAN-GOING vessels are de- 
signed for sea-worthiness under most 
weather conditions. Submersible drill- 
ing barges that operate 50 and 60 
miles at sea can withstand tremen- 
dous wave and wind forces when sub- 
merged, but are relatively unstable 
when afloat. Even under the best con- 
ditions accidents do happen. Such 
was the case when Southeastern Drill- 
ing Company’s fixed deck, submersible 
drilling barge suddenly capsized while 
being outfitted at the Avondale Ma- 
rine Ways on the Mississippi River. 

However, the real story was in the 
engineering that went into the salvage 
operations. Despite the fact that many 
salvage experts thought the platform 
would have to be cut up for salvage, 
Avondale engineers undertook the 
necessary design calculations for sal- 
vage that resulted in the success noted 
on these pages. 

The main engineering considera- 
tions included: 
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© Righting Calculations 
® Mooring Calculations 
® Ballast System 


@ Calculations for clamps and 


brackets. 


Righting Calculations. Detailed cal- 
culations were made through 180 de- 
grees of rotation so that the condition 
of equilibrium was found for each 
15 degrees, In each condition a trial 
water line was assumed and the buoy- 
ancy and center of gravity were de- 
termined. 

A diagram of all the expected forces 
was drawn and it was determined 
that the rotation could be controlled 
throughout the entire 180 degrees. 

After completing all calculations a 
scale model, 3/16 inch equal to one 
foot was built using small lead cylin- 
ders to similate ballast water. Then 
using a scale model of the McDermott 


stiff leg barge the entire salvage op- 
eration was rehearsed. 


Mooring Calculations. The main 
function of the mooring design was to 
carry the resultant of all forces to 
land. To accomplish this piles were 
driven next to the wet dock and fas- 
tened to the dock. Two large (240 
foot x 72 foot x 15 foot) barges, 
three smaller (135 foot x 40 foot x 
8 foot) barges an 800 ton stiff leg 
barge, a YF and 5 sea anchors and 
four winches were used to provide the 
lifting force and the righting moment 
(Figure 5). 

The design external forces on the 
overturned drilling rig were 750 tons 
vertically upward from the lifting rig 
and four 75 ton forces forming a 
righting couple. The only mooring 
consideration of the vertical 750 ton 
force was the change in free board of 
the 800 ton rig as the load was grad- 
ually applied. The resultant of the 
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righting couple was a force of 150 
tons forming a twisting moment of 
15,000 foot tons. The moment was 
taken about the one third point of the 
ballast control barge. This moment 
was the main consideration of the 
mooring design. 


Ballast System. The ballast to pro- 
vide the necessary moment required 
6 tanks on the starboard side and 4 
tanks on the port side to be worked. 
These tanks were all wedge or tri- 
angular shaped tanks located on the 
outboard side of the hull. The ca- 
pacity of these tanks ranged from 
11,000 to 23,000 gallons in total vol- 
ume. They were designed as ballast 
tanks with a vent height of approxi- 
mately 19 feet. This vent height plus 
the tank height provided a total hy- 
draulic head of 30 feet or 13 pounds 
per square inch. This design set the 
hydraulic head on the tank which 
had been tested. 

The starboard tanks had to be 
completely filled to provide the initial 
list and had to be emptied when the 
rig was rotated approximately 90 de- 
grees beyond which they would have 
provided a counter moment. Some of 
the port tanks were filled but were 
vented at 135 degrees to prevent too 
great a righting moment. The ballast 
tanks were also used to trim the rig 
and provide equal loading on the lift- 
ing cranes. 

The principal turning moment to 
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FIGURE 3 (left)—Barge when rotated approximately 105 degrees, Only 750 
tons of the available 800 tons lift from the stiff leg was used so that a reserve 
would be available if necessary. 





FIGURE 4 (above)—After about 120 degrees of rotation the topside of the 
barge can’be inspected, Note the damage to: the drilling equipment and the 
mangled safety rails and screens. The derrick had to be cut free, Drill pipe 
and other loose miscellaneous drilling tools and equipment were later 


upright the drilling rig was affected 
by the vertical upward lift applied to 
the clamp lift fittings at two port ram 
columns approximately 86 feet apart. 

A self-contained clamp fitting was 
used that could be lowered under 
water as one unit with the attached 
derrick lift assembly and not have the 
closing action of the clamp affected. 
A screw drive mechanism was de- 
signed to close the clamp around the 
column by means of an impact 
wrench. 

The maximum possible lifting load 


recovered by dragging the river bottom. 


to be applied on the drill rig structure 
was computed. Since the deep deck 
beam was the critical member, the 
maximum lift load was limited to the 
beam stress. 

Due to precise and exacting engi- 
neering calculations the entire opera- 
tion was conducted on a very exacting 
schedule that was not allowed to 
deviate once the operations were un- 
der way. Excluding initial prepara- 
tions the actual salvage operations 
required only 114% hours. 

—The End 
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FIGURE 5—A schematic of the mooring system and the barges and lines employed. 
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Few indeed are the oil men who have been spared the necessity of making this decision. The 
well in question may be a wildcat. Perhaps it is a stepout from a proven field. There are some 


indications of possible oil or gas production. A lot of money is riding on your decision. 


In such cases you need every ounce of accurate formation data possible to obtain. True 
formation pressures are a must. Inaccurate pressure indications could influence you to 
abandon a commercially productive well. Or they might cause you to set a string of costly 


pipe and send more good money after bad. 


Helping operators answer this tough question is old hat with Johnston (29 years to 
be exact). The Tension Type Pressure Recorder used exclusively with Johnston 
Formation Testers is so sensitive that it faithfully records pressure changes of as 

little as five one-hundredths of one per cent! A rugged built-in thermometer and 


clock leave absolutely no need for guess work or approximation. 





Whether it is a well of questionable productivity or a well in a proven 
reservoir, you want the truth and nothing but the truth insofar as formation 


pressures are concerned. That’s what you get with a Johnston Test... 









7 not approximate pressure values. 
JOHNSTON TESTERS 
’ first in drill {4gBh stem testing 


4 Eg 
P. O. BOX 98, 
HOUSTON, TEXAS 
LOS ANGELES, CALIF. *« CALGARY, CAN. 


A Subsidiary of Schlumberger Well Surveying Corporation 





THERE’S A DIFFERENCE IN DRILL STEM TESTING ...AND JOHNSTON MAKES THE DIFFERENCE! 








problems. 


By R. B. BOBISUTHI 


Electromotive Division 
General Motors Corporation 
LaGrange, Ill. 








Advantages include flexibility of operation, 
lower maintenance, and elimination of most alignment 


CONTINUED EVOLUTION of oil well 
drilling technology has required the 
development of new, better designed 
and more efficient drilling equipment. 
The emphasis today in drilling rig de- 
sign is on flexibility and portability. As 
deep well drilling has become more 
prevalent, power demands on the rig 
have gone up. The fact that the diesel 
engine rather than the steam engine 
is the accepted prime power source 
on the drilling rig is a reflection of 
these new requirements. The diesel 


DRILLER’S CONTROL PANEL showing the 
additional controls necessary for diesel 
electric rig operation. Eight position selec- 
tor switch above the driller’s left hand 
enables him to select the desired arrange- 
ment for coupling available generator out- 
put to the various motor drive units. 


Diesel Electric Transmission 


engine does away with feed water dif- 
ficulties and is a more compact power 
package. These characteristics provide 
greater leeway in rig design and con- 
struction, Needless to say, the engine 
has an excellent performance record in 
efficiency, economy and reliability of 
operation, 

Regardless of the type of prime 
mover selected, satisfactory means of 
transmitting the power supplied to the 
point of use must be provided. The 
power transmission system must rec- 
oncile the inherent characteristics of 
the prime mover with the inherent 
needs of the load, While the diesel en- 
gine has become more or less the stan- 
dard prime mover for drilling rigs, the 
choice of power transmission system is 
still in a transitional stage. 

The obvious and most straightfor- 
ward means of transmitting the mech- 
anical power output of the diesel en- 
gine is to use a mechanical transmis- 
sion, 1. e., clutches, gears, chains, belts, 
etc. Such a transmission has a number 
of recognized limitations: 

@ It is cumbersome. 

@ It is not responsive to changing load 
conditions. 

® It is inflexible in terms of equipment 
arrangement. 

@ It is subject to damage by shock 
loads. 

The addition of fluid couplings and 
torque converters to the mechanical 
transmission system is a compromise 
solution. These devices do provide 
better shock load absorption and bet- 
ter load response—but the inherent 
physical limitations of a mechanical 
system are still present. 

On the other hand, an electric trans- 
mission system is inherently suited to 
the needs of the modern drilling rig. It 
is, after all, an infinitely variable speed 
changer and can therefore closely 
match engine output to load require- 
ments. Power is transmitted through 
flexible cables rather than mechanical 
torque multipliers and multiple chain 
drives. Therefore the need for align- 
ment of basic power units with draw 
works, rotary tables or mud pumps is 
eliminated and set-up time is substan- 
tially reduced. 
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The desirability of a diesel-electric 
power system for the drilling rig has 
been recognized. But early electric 
transmission systems were not integral- 
ly designed and constructed, The 
equipment was excessively bulky; an 
electric transmission was an assembly 
of various stock components, rather 
than being integrally designed. 

To help drillers fully exploit the ad- 
vantages of a diesel electric rig, the de- 
sign of an electric transmission system 
was undertaken that would be simple 
to install, operate and maintain and 
that would provide maximum part 
interchangeability and maximum oper- 
ational flexibility. 


Load Characteristics. While a diesel 
engine at full load operates at con- 
stant speed and constant torque, the 
load demand varies, depending upon 
the equipment to be driven and the 
operation involved. To properly 
select the components for the electric 
transmission, i.e., generators, motors 
and controls, it is first necessary to 
analyze load characteristics. 

Driving the rotary table is a steady 
load with little variation in torque 
or speed so long as drilling condi- 
tions are uniform. But if gumbo or 
heavy strata is encountered and the 
bit begins to ball, more torque and 
less speed is desirable. If a “soft” 
strata is encountered, the converse, 
higher speed and lower torque output 
is called for. 

The drawworks has a variety of 
load patterns, depending upon the 
particular operation. When used as 
a hoist mechanism for lowering or 
raising the drilling stem, it represents 
a traction load. Raising a long stem 
requires a high starting torque; han- 
dling a single stand requires higher 
speeds and low torque. 

Figure 1 shows a typical curve for 
drawworks hook pull versus hook 
speed and a typical traction curve for 
a locomotive. The two curves are 
almost id ntical in shape. 

Draww:itks are also used to power 
the breaking-out and making-up cat- 
heads. Breaking-out or making-up is 
a low speed, light load operation. 
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FIGURE 1—Comparison curves of locomotive tractive effort vs. drawworks . 
hook pull. 


The transmission must have good de- 
celeration control so that pick-up 
speed is not excessive. 

Mud pumps are a constant speed 
load so long as drilling conditions do 
not vary. However, speed response is 
desirable if a cavity or plugged hole 
is encountered. 

In view of these load patterns, the 
design objective was an electric trans- 
mission sensitive to load changes and 
one that could provide extremely 
high torque at low speeds and low 
torque at higher speeds. 


Power Generation. The prime 
mover operates best as a constant 
torque, constant horsepower machine. 
The function of the electric trans- 
mission is to provide variable torque 
at constant horsepower. Electrically 
speaking, torque is proportional to 
current, and speed is proportional to 
voltage. To maintain constant horse- 
power, the product of torque and 
speed must be constant. Therefore, 
generator voltage must decrease as 
the current increases. 

There are essentially two means of 
providing this differential effect; 
either by providing a differential 
field in the generator, or controlled 
separate excitation. In choosing the 
latter course, a smaller and lighter 
machine than one with differential 
windings was used. Separate excita- 
tion also permitted handling of a 


multiplicity of load functions with- 
out complicating the controls. 

The generator that was designed 
and built for drilling rig applications 
is a four-pole machine rated at 500 
kilowatts. The same machine, except 
for a change in field winding is used 
as a motor to power the drawworks, 
mud pumps and rotary table. 


Power Generation Control. An 
AC power source was chosen for the 
generator excitation and control cir- 
cuit so that compact equipment with 
very low voltage and current require- 
ments could be employed. The drill- 
er’s hand control is a variable voltage 
transformer which transforms volt- 
age, rather than a rheostat, which 
dissipates it as heat. Thus, heat dis- 
sipation at the driller’s stations is 
kept at a minimum. The 110 volt AC 
power supply controlled by the vari- 
able voltage transformer goes through 
a step-down transformer and is then 
rectified. The rectified current is sup- 
plied to the field of the diesel engine- 
driven exciter generator, which am- 
plifies the excitation current to the 
main generator field. 

Automatic current voltage control 
is provided by a feedback circuit in- 
serted in the power circuit between 
the generator and motor, shown in 
Figure 2. Heart of this circuit is a 
transductor—a device consisting basi- 
cally of a steel core with coil wind- 
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ings. The coil windings are supplied 
by a small AC current from the 110 
volt supply and a rectifier is connected 
on the output so that the feedback 
current is DC. 

The transductor is mounted so that 
the DC load cable from the generator 
to the particular motor involved 
passes through its core. Little current 
flows through the transductor be- 
cause of winding impedance. But 
when the load current in the main 
DC cable picks up, the transductor 
core saturates, changing its imped- 
ance and allowing an increase in the 
transductor output. 

The DC current from the trans- 
ductor flows to a pre-set resistor and 
the voltage drop produced subtracts 
from the voltage on the exciter gen- 
erator field. The result is a reduction 
in exciter field current and thus less 
voltage generated by the main gener- 
ator. 

With the addition of a simple field 
regulator, the control system is also 
able to provide automatic torque and 
thermal supervision. Torque limita- 
tion provides protection for equip- 
ment being driven when the genera- 
tor is used intermittently. Thermal 
limitation prevents load motor over- 
heating during continuous generator 
output. The field regulator has two 
coils; a current coil for torque limit, 
and a voltage coil which, in combi- 
nation with the current coil, provides 
the thermal limit. 

The current coil is in series with 
the transductor output and acts to 
produce a bucking voltage drop when 
the load current approaches 1000 
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FIGURE 2—Excitation control circuit. 


amps. The voltage coil is wired across 
the generator output so that as the 
generator voltage rises, the voltage 
coil causes resistance to be cut into 
the exciter field circuit. A recalibra- 
tion relay is arranged so that when 
an individual generator is used to 
power an intermittent load, such as 
the cathead, the relay cuts out the 
action of the voltage coil. This causes 
a change in the generator character- 
istic to match the operating require- 
ments of the equipment involved. 


Control System Results. By using 
four simple, low cost and relatively 
static control components, namely: 
transductor, rectifier, field regulator 
and resistors, together with a rela- 
tively small generator, characteristics 
are obtained of a system that other- 
wise would have required larger and 
more expensive and complex equip- 
ment. 

The generator characteristic curves 
reflecting the net results of the con- 
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trol system are shown in Figure 3. 
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FIGURE 3—Generator characteristic curves 

that reflect the net results of the control 

system. (See text for a description of the 
individual curves.) 
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The horizontal broken line (at the 
top) is the generator characteristic 
resulting from a given excitation 
without control. The solid line shows 
the differential effect of the feedback 
current. It is a close approximation 
of the constant power curve desired 
for drill rig generator operation. 

The vertical broken line represents 
the control effect of the field regula- 
tor current coil on intermittent gen- 
erator output to limit torque. 

The diagonal broken line (short 
dashes) represents the continuous 
generator output obtained as a result 
of the control effect of the current 
and voltage coils of the field regula- 
tor. As can be seen, the volt-amp 
relationship is a straight line whose 
slope can be varied by varying the 
relationship between the current and 
voltage coils of the field regulator. 

The generator and control system 
offers unusual flexibility in perform- 
ance. Generator characteristics can 
be adjusted by relatively simple cir- 
cuit changes to meet the sometimes 
widely varying needs of mechanical 
equipment used on drilling rigs. 


Load Motor and Control Design. 
Having satisfactorily converted the 
mechanical power output of the die- 
sel engine into conveniently handled 
electric power, we come to the recon- 
version of the electric power to me- 
chanical power with the design of the 
load motors and controls. 

As is well known, there are two 
basic types of direct current motors, 
the series motor and the shunt motor 
with its variation and the separately 
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When it becomes necessary to “fish” in an 
oil well, HOMCO can furnish the best fish- 
ing and cutting tools available. 
Continuing research, development, engi- 
neering and manufacturing by HOMCO 
assures operators that they are modern 


design. 


HOMCO Fishing and Cutting Tool Super- 
visors are skilled in the latest methods and 
techniques gained from world wide service. 
These supervisors are ready to serve the oil 
industry with “around the clock service. 

Consult with HOMCO on your next oil 


well fishing job. 


HOMCO Klustrite® Rotary Shoes. 
HOMCO Inside and Outside Cutters. 


HOMCO Overshots. 
HOMCO Spears. 
HOMCO Power Swivels. 
HOMCO Taper Taps. 


HOMCO Mills, Subs, Safety Joints. 
HOMCO Hydraulic Pulling Tools. 
HOMCO Nitrogen Impact Jars. 


(Tools and Services Available for Export) 
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HOUSTON, TEXAS 


RESEARCH ¢ ENGINEERING ¢ DEVELOPING *© MANUFACTURING 


HOMCO Export Offices HOMCO de Mexico, S. A. 
Houston Oil Field Material Company, Inc. Edificio Reforma — Versalles 
509 Madison Avenue Paseo de la Reforma #76, desp, 503 
New York City, New York Mexico 6, D. F. 
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FIGURE 4—Typical drawworks deceleration curve for regular and super excitation motors. 


A shunt motor has a 
and a varying torque 
and has very poor starting torque 
characteristics. To provide the de- 
sirable starting characteristics a sepa- 
rate excitation supply is required. 
While the separately excited motor 
does have good decelerating charac- 
teristics and performs well at light 
load, a consideration of all factors 
strongly favored the series motor. 
The series motor has long been recog- 
nized as the standard machine for 
traction loads. An analysis of the 
drilling rig load pattern indicated a 
predominance of traction loading. 


excited motor. 
constant speed 


By the very nature of the electrical 
laws governing its operation, the 
series motor is a self-regulating ma- 
chine, Its speed-torque characteristics 
follow the drilling rig load pattern; 
high starting torque at low speed, 
high speed at low torque. Its self- 
regulating characteristic requires 
modification near the no load end of 
the operational sequence. At light 
load, its decelerating characteristics 
need improvement; and at mechani- 
failure of the load, the motor 
over-speeds. 


cal 


The separately excited motor is in- 
herently unable to self-regulate as 
well; it has inferior torque response 
and tends to run at a constant speed. 
While it is not affected by a mechani- 
cal loss of load, it must be protected 
(field) failure 
which would cause it to “run away.” 
To sum up, the 
advantages and disadvantages of each 


against an electrical 


following are the 


type. 
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Series Motor Advantages: 


1. Speed-torque characteristics 
suited to the needs of the draw- 
works, mud pumps, rotary table 
and auxiliary and miscellaneous 
drives. 

2. Standardization of all motor 

drives. 


3. Simplified wiring for applica- 


tion. 

4. Controls centralized in motor 
control and generator control 
cabinets. 


5. Higher inherent torque charac- 
teristics. 


6. Wider speed range. 


Disadvantages: 


1. Safety control for speed limit in 








case of load loss due to mechan- 
ical failure. 





2. Deceleration control for 
formance improvement. 


per- 


Separately Excited Motor Advan- 
tages: 


1. Will not overspeed with loss of 
load. 


2. Better inherent decelerating 
characteristics. 


Disadvantages: 

1. Speed-torque characteristics do 
not match load requirements, 
consequently the motor does not 
respond well to changes in drill- 
ing conditions. 

2. Requires voltage failure protec- 
tion for each motor field. 

3. Machine transients need to be 
controlled. 

4. Three kw per motor is required 
for control power. 


“Super-Excitation’’ Motor. With 
the addition of two simple devices to 
a basic series motor, a machine was 
obtained that provided the desired 
performance under all load condi- 
tions. 

A simple relay protects the motor 
against overspeed. The relay consists 
of a magnet yoke, voltage coil and 
armature and contact assembly. Flux 
set up in the yoke by the current in 
a generator lead passing through it, 
tends to keep the relay from picking 
up. A counter-flux is set up by the 
voltage coil which causes the relay 
to pick up when the voltage reaches 
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FIGURE 5—Industrial motor torque and horsepower curve for applications form 150 to 625 
horsepower 
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This one tool... the Grant Drilblade Stabilizer ...does more than 
any other tool available today to cut costs and boost drilling efficiency 
through... 


1. Acting as a fulcrum to build or drop angle, 


2. Keeping drill collars off the wall and centering the drill collar 
string, and 


Stabilizing the string for straight hole drilling or maintaining 

angle 

. and, it can easily be washed over by an ordinary wash-over 
shoe. 





For the full story, request Grant Bulletin 61 and the free pocket size 
booklet, ‘‘How To Avoid Crooked Hole.” 


GRANT 


OIL TOOL COMPANY 


Main Office and Plant 
2042 East Vernon Avenue ¢ Los Angeles 58, California 


Branches in all the Principal Oil Centers 
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FIGURE 6—Typical 1200 horsepower drawworks curve compared with theoretical “ideal” curve. 


an overspeed value for a given load. 

Improved deceleration characteris- 
tics are provided by a compact unit 
with no moving parts and with com- 
ponents that have a long life. Desig- 
nated as “Super-Excitation Control,” 
it consists, in effect, of a selenium 
rectifier and a step-down transformer 
supplied from the 220/440 AC utility 
system of the drilling rig. It main- 
tains a small amount—approximately 
20 percent—of excitation in the motor 


field. 

So long as the normal excitation is 
at an appreciable value, the device 
does not materially affect the motor 
characteristics. It comes into play 
only when the normal excitation 
drops to the point where it is in the 
magnitude of the super-excitation 
current. The effect of the super exci- 
tation is to make the motor become a 
generator and drive the main gener- 
ator and engine. By thus converting 
the inertia of the motor and its load 
into electrical energy which is in 
turn dissipated in the main generator 
and engine, the “Super-Excitation 
Control” slows the armature quickly 
and smoothly. 

Figure 4 shows the effect of the 
“Super-Excitation” control on the 
operation of the electric transmission. 
Figure 5 shows the torque and horse- 
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power curves for the industrial motor. 
Figure 6 shows the optimum draw- 
works curve and operating curve for 
a typical drawworks application. 
The curve in Figure 7 illustrates a 
typical application of two motors to 
a mud pump rated at 1000 input 
horsepower. Maximum pump output 
is shown by the dashed curve and is 
obtained by adjusting the speed con- 
trol knob to give full horsepower over 


the entire operating range of the 
pump. 


The Integral Diesel-Electric Unit. 
Starting with the two-cycle V-type, 
eight cylinder, 875 horsepower diesel 
engine as the prime mover together 
with the basic components of the 
electric transmission previouly de- 
scribed, a drilling rig power package 
can be asembled to meet the particu- 
lar needs of the rig operator. A typi- 
cal power plant would consist of the 
following: 

1. One or more skid mounted en- 
gine generator sets, shown in 
Figure 8, each equipped with 
two dual drive individually con- 
trolled DC generators, 


2. A separate skid mounted motor 
control cabinet which houses all 
motor switching and protective 
equipment. 


3. The driller’s control panel con- 
taining all operating controls 
and alarm indicators in a com- 
pact cabinet which can be 
mounted integrally with the 
drawworks clutch and _ brake 
controls. 


4. Drive motors mounted integrally 
with the driven equipment. 


A typical field arrangement of the 
power plant is shown in Figure 9. In 
this case dual drive motors are used 
on two mud pumps and the draw- 
works while a single motor drives the 
rotary table. The eight position 
“selector switch” located on the drill- 
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FIGURE 7—Typical 1000 horsepower mud pump application curve using 2 motors. 
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Simple and trouble-free, the Baroid Centrifuge consists of three units: (1) a 
skid mounted engine and hydraulic pump to furnish power, (2) the skid 
mounted centrifuge, and (3) the portable mud pump. The Baroid Centrifuge 
operates on gasoline, natural gas or butane. If requested, a diesel engine can 
be furnished with the power unit. It requires no electrical equipment, and 
safety features are included to prevent damage to equipment by loss of 
coolant or overloading. Use it also to reclaim discarded weight materials, as 


a desander, or to remove gas from gas-cut muds. 
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BAROID DIVISION @ NATIONAL LEAD CO. 
Main Office: P.O. Box 1675, Houston 1, Texas 


new mud centrifuge 


CUTS YOUR 
MUD COSTS BY: 


& The efficient recovery of valuable 


mud materials 
Da The rejection of unwanted solids 


Better control of viscosity, gel, 
3 filtration rate, and cake thickness 


Installations on the Gulf Coast have shown the 
Baroid Centrifuge can save up to four times its 
daily cost through reduction of expense for 
weight materials. 


Mounted at your mud tank or pit, the new 
Baroid Centrifuge discards drilled solids and 
fluids from valuabie mud weight materials. 
Clays are the reason for needing chemical 
treatment, and the Baroid Centrifuge reduces 
this need by getting rid of the clays. The 
Baroid Centrifuge handles up to 35 barrels of 
mud per hour. 


You gain better control of viscosity, gel strength, 
filtration rate, weight, and cake thickness by 
use of the Baroid Centrifuge. It reduces water 
dilution needs, handles lost circulation ma- 
terials, and aids in removing soluble contami- 
nants or spent chemicals. 


Weight material recovery efficiency of as high 
as 99% and clay rejection of as high as 60% 
have been achieved on one pass of the mud 
through the Baroid Centrifuge! Write for com- 
plete data and specifications. 


BAROID DIVISION © NATIONAL LEAD CO. 
Main Office: P.O. Box 1675, Houston 1, Texas 


Gentlemen: Please send me data on the Baroid Centrifuge. 














Name Title. 
Company 

Address 

City Zone. State 
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Pressures 


to meet the needs 
of modern jet drilling 


Ever stop to think how a pump can aid the bit in making 
hole? Since it supplies the high pressures needed in modern 
jet drilling, the pump is more than just a means of circulating 
the mud. It makes possible those high-velocity jets at the 
bottom of the hole, which actually supplement the cutting 
action of the bit. 

As is well known throughout the oil fields, Bethlehem 
slush pumps are perfect for this kind of service. They can 
be run for indefinite periods at full-load rating. They can be 
counted on to keep the pressure at proper levels, whether 
the hole is shallow or deep. They can, and do, keep “pouring 
it on. 

For this heavy-duty service, outstanding mechanical fea- 
tures are required. Bethlehem slush pumps have them in 
abundance. Perhaps the most important is the flood lubrica- 


tion of the power end—a system which is in action with the 
first turn of the gears. The oil bath operates perfectly at all 
speeds, high and low. Provision of an oversized reservoir in 
every model assures an ample store of lubricant. 

Other features include high-capacity roller bearings 
throughout; husky all-steel fluid end, easily serviced; and 
forged-and-rolled gear rim, which is replaceable in the field. 
This is only a partial list, of course; there are still other points 
that merit careful study by the prospective buyer. 

You and your engineers are invited to see these depend- 
able pumps. They're built for the pressures you need, and fot 
great reserves of power. Why not let our nearest office arrange 
for you to watch them in action? 


Five Sizes of Bethlehem Hi gh-Pressure Slush Pumps 


Model Bore & Stroke Input Hp 


H-25 7% x12 250 
G-35 8 x14 350 
G-45 8 x16 450 
G-65 8 x16 650 
G-85 8 x18 850 


BETHLEHEM SUPPLY COMPANY 
General Offices: 21 E. Second St., Tulsa, Okla. 


West Coast Headquarters: Los Angeles, Calif. 
Canadian Distributor: Bethlehem Supply Company of Canada, Ltd., Edmonton, Alberta, Canada 
Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, New York, N. Y. 


BETHLEHEM SUPPLY 
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CONTROL. CABINET 





© GENERATOR 
BLOWER 


er’s control stand selects the desired 
arrangement for coupling available 
generator output to the various motor 
drive For full torque, low 
horsepower operation, a single gen- 
erator is connected to the individual 
motor drive. For full torque, full 
horsepower operation, two generators 
are connected in series to the motor 
drive unit. 


units. 


Field Experience. Integrally de- 
signed diesel electric units have prob- 
ably not been in operation on drilling 
rigs for more than one or two years. 
Yet even in that short time interval 
the electrical transmission has proven 
to be of great merit, 

On a mechanical rig, the operator 
becomes aware of a stuck bit or pipe 
when it breaks off under the stress. 
But with an electric transmission, the 
motor slows down if overloaded, and 
the resistance can be “read” off the 
dials of the generator. Because peak 
power is obtained when the throttle is 
hit, it isn’t necessary to “rev up” the 
engines and throw in the clutch to 
pull a heavy string of pipe. 

With prime movers grouped on the 
substructure of a rig, vibration tends 
to loosen structural bolts. On a diesel 
electric unit, the engine and genera- 
tor can be placed completely off the 
rig; the motors are relatively free of 
vibration. The ability to separate the 
power source from the power use has 
proven to be highly desirable. In off- 
shore work some operators have put 
the engines and generators on tend- 
ers, and left one generator set on the 
drilling platform to supply service 
needs. It is possible to put the draw- 
WORLD OIL 
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FIGURE 8—Skid mounted, two-cycle, V-type diesel engine with the basic components for power 


generation and transmission. 
SPECIFICATIONS Engine: 8 cylinder, rated at 875 horsepower at 835 rpm. Generator: Two 
generators, each rated at 500 K.W. Total Weight( Dry): 53,000 pounds. Dimensions (Over-all) : 
Length 25 feet, width 7 feet, 10 inches, height 10 feet. 


works on the ground rather than on 
the floor of the rig. As a result, the 
whole substructure can be lighter 
and cheaper. 

Because the entire alignment prob- 
lem is done away with, a diesel 
electric rig can be laid out with far 
greater flexibility than a mechanical 
rig. By merely using longer or shorter 
cable, equipment can be placed at 
the most convenient point. One rig 
operator placed the electric motors 
driving the drawworks on the draw- 
works skid to permit it to be moved 


to any position on an eight-well plat- 
form without regard to the generator 
sets. 

Potential developments in oil well 
drilling will make the application of 
electric transmissions even more de- 
sirable. These developments include 
an electric bottom-hole drilling motor 
—an idea that has been on the draw- 
ing boards for some time; and pack- 
aged drilling units in which an 
electric motor is integral with the 
drawworks, pumps and rotary tables. 
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FIGURE 9—A schematic drawing of the field arrangement of a diesel-electric power plant. 


—The End 
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ELECTRIC RECORDERS used in AAODC weight-speed vs. penetration field studies in Ector 
County, Texas. Two-channel recorders, left, registers pump speed and pressure. Four-channel 
instrument records torque, total hook load, rate of penetration and rotary speed. Engineers 
B. C. Groenwold (left) of Exploration Drilling Company, and Jack Knowlton, Martin-Decker 


Corporation, supervise the test procedure. 


How Weight-Speed 
Affects Penetration 


CONTROLLED ENGINEERING field 
studies sponsored by the American 
Association of Oilwell Drilling Con- 
tractors are now under way at a drill- 
ing operation in Ector County, Texas, 
seeking new technical data to improve 
drilling efficiency. 

The purpose of the project is to 
study the relationship of bit weight 
and rotary speed to the rate of pene- 
tration. Results of the tests will be 
reported after a series of studies is 
completed, according to E. L. Decker, 
subcommittee chairman. 

The first tests at a Texas Gulf Pro- 
ducing Company drilling location 
near Dora Roberts pool, located six 
miles south of Odessa are being su- 
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pervised by engineers B. C. Groene- 
wold of Exploration Drilling Com- 
pany, and Jack Knowlton of Martin- 
Decker Corporation, which provided 
the instrumentation for the studies. 

Initially, the project will be to hold 
all drilling functions constant except 
weight on the bit and in various for- 
mations and under various stabilized 
rotary speeds, the effect of bit weight 
changes will be determined. 

A second project will be to vary 
the rotary speed in various formations 
and with different weights to study 
the effects of changes in rotary speed. 

After these relationships have been 
established, work will be done with 
the product of weight times speed. 
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This product will be kept constant 
through changes of bit weight and 
rotary speed to determine its rela- 
tionship to rate of penetration. 


The measurements are recorded on 
two instruments mounted in the dog 
house 150 feet away from the rig 
floor. The two-channel recorder regis- 
ters pump speed and pressure while 
the four-channel instrument records 
torque, total hook load, rate of pene- 
tration and rotary speed. 

Signals for the recordings are taken 
from instruments on the rig floor, and 
through transducers are altered to 
electric signals which are then relayed 
through electric cord to the recorders. 

Each day a length of the continuous 
strip charts is torn off and studied by 
the engineers. Results of the day’s tests 
are evaluated and plotted on graphs. 

William P. Clements, Jr., Dallas, 
chairman of the AAODC rotary drill- 
ing committee, said the weight-speed 
versus penetration project is one of 
several field practice studies now be- 
ing conducted by AAODC in the 
search for better drilling methods. 

—The End 
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In 1930, EASTMAN ORIGINATED CON- 
TROLLED DIRECTIONAL DRILLING 
SERVICE. Much valuable experience has 
been gained since. Notable among our achieve- 
ments has been the development of multiple 
well programs from land locations. And, as 
early as 1948, Eastman pioneered and put into 
practice the same techniques in offshore direc- 
tional drilling in the Gulf of Mexico. 

Consequently, our “know-how” helps oper- 
ators decrease expensive rig time in marine 
directional drilling, sidetracking, and subsur- 
face bore hole surveying. 

Eastman is the only service company witha 
full-time research and development depart- 
ment devoted exclusively to directional drill- 
ing and surveying problems. 

’ Our knowledge and experience is available 
to you. It’s as close as your telephone. Call the 
Eastman office nearest you. 


EASTMAN OIL WELL SURVEY COMPANY 


LONG BEACH e DENVER * HOUSTON 


Export Sales and Service: 
EASTMAN INTERNATIONAL COMPANY 
P. O. Box 1500 e Denver, Colorado, U. S. A. 
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CONSISTENTLY EFFICIENT OIL FIELD CHEMICALS 
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Evaluation of Counterbalance Methods 


THE IMPORTANCE of accurately 
counterbalancing a pumping unit can- 
not be over-emphasized. This is espe- 
cially true as the load approaches the 
peak torque capacity of the unit. When 
properly balanced, the speed reducer 
and engine loads are at a minimum. 
Any deviation from this condition in- 
creases the load imposed on these ele- 
ments. Proper counterbalance can be 
attained with either beam, rotary, or 
air counterbalance as each of these 
systems stores up energy on the down 
stroke and restores it to the system on 
the up stroke.’ 

All API pumping unit speed re- 
ducers are designed to give years of 
trouble-free service when loaded within 
their capacity. Field experience indi- 
cates that relatively small overloads 
will materially reduce their life. For 
example an overload of 20 percent 
will reduce their life to a few years, 
and overloads of 50 percent usually 
cause failure in a few months. The 
usual types of geared speed reducer 
failures resulting from overload are 
gear tooth breakage, Figure 1, and 
destructive pitting, Figure 2. The gear 
shown in Figure 2 operated 60 days 
under an overload of approximately 
40 percent. The final result was tooth 
breakage failure which occurred in 120 
days. The performance of this and 
many other overloaded reducers illus- 
trates the importance of proper appli- 
cation and counterbalance. A counter- 
balancing error of 20 percent on a 
Capacity loaded reducer will create an 
Overload of 20 percent. Improper 
counterbalance also causes excessive 
engine and “V” belt maintenance and 


FIGURE 1—Gear tooth breakage is one of the 

results of overloading a geared speed reducer. 

This helps to illustrate the importance of proper 
counterbalance. 


It has been estimated that 70 to 80 percent of 
all pumping wells are out of balance. How good is your 


balancing method? 


By KENNETH N. MILLS, Consulting Engineer, Tulsa 


excessive power consumption on elec- 
trically driven units. 


Units Out of Balance. It is quite 
common to find units operating out of 
balance. One investigator* reported 
that between 70 and 80 percent of all 
pumping wells are out of balance. A 


high percentage of these units are 
lightly loaded and will not suffer re- 
ducer failures. However, many will 
require excessive engine maintenance 
and will waste electric power. 
Several “practical” methods for 
evaluating counterbalance have been 
advanced and are in rather common 

































FIGURE 2—Destructive pitting may also occur 
if the gear is subjected to overloading. This 
gear operated 60 days under a 40 percent 
overload. 


use. The two most reliable of these 
practices are: 

1. Engine Exhaust—If engine is ex- 
hausting unevenly with heavy 
explosions occurring regularly on 
either up or down stroke, then 
unit is not properly balanced. 
When properly balanced, ex- 
haust noise will be the same on 
two halves of stroke cycle. 

2. Slipping Clutch—Throw clutch 
lever out of locked position and 
hold sufficiently engaged to 
maintain pumping speed. Then 
gradually release until slight 
slippage occurs. This will occur 
at point of greatest torque. If 
slippage occurs on both halves of 
stroke cycle, unit is in balance. 
If slippage occurs on up or down 
stroke only, unit is out of balance. 

Neither of these methods are exact. 

In most instances the engine exhaust 
noise is most reliable, because clutches 
are usually slightly gummed and tend 
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FIGURE 3—Here is a diagram of the typical characteristics of a high-speed general purpose 
motor. Note that the current is a function of torque load and increases with torque. 
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FIGURE 4—Tachometer charts show effects of balancing by using fluctuations in engine speed 
as an indication of load. When the minimum engine speeds on 2 halves of a stroke are equal 
the unit is in balance. 
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to grab, making the clutch slipping 
method very difficult to apply. 

Three instrument methods for eval- 
uating counterbalance are in common 
usage. These are recording tachom- 
eter, clip-on ammeter, and polished 
rod dynamometer. The first two use 
comparative measurements of charac- 
teristics indicating prime mover load, 
and the latter the difference between 
well load and counterbalance effect as 
measured at the polished rod to evalu- 
ate balance. The dynamometer has 
the disadvantage of requiring accu- 
rate field work and involved calcula- 
tions to achieve reasonably accurate 
results. 


Clip-on Ammeter Is Most Accu- 
rate. If the unit is electrically pow- 
ered, the clip-on ammeter is the most 
accurate, because it gives an accurate 
indication of instantaneous power in- 
put. Typical electrical characteristics 
of a high torque general purpose 
motor are shown in Figure 3, It will 
be noted that the current is a function 
of torque load and increases with 
torque. Therefore, it is a good indica- 
tion of relative pumping unit torque 
load, and when the peak current is 
equal on both halves of the stroke, the 
unit is in good balance. 

The recording tachometer method 
uses fluctuations in engine speed as 
an indication of load, and assumes that 
when the minimum engine speeds or. 
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FIGURE 5—According to the simplified dyna- 
mometer method these loads should be in bal- 
ance—but are they? 


the two halves of the stroke are equal, 
the unit is in balance. Some typical 
recording tachometer charts taken be- 
fore and after balancing are shown in 
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Figure 4. As this method does not 
consider throttle opening and engine 
inertia, it is not absolutely accurate, 
When the engine speed decreases, the 
throttle opens and increases the power 
output, The rotating inertia of the 
engine tends to keep it running at a 
constant speed and decreases in speed 
release some of this energy to the 
system. 


The magnitude of the error result. 
ing from these factors is dependent on 
the cyclic nature of the pumping unit's 
power requirements, If the instanta- 
neous power requirements were iden- 
tical on both halves of the stroke, it 
would be very accurate. In most in- 
stances these requirements are not 
identical but should be equal, and 
therefore, this method is not exact but 
will yield fairly accurate results. 

The dynamometer method of coun- 
terbalancing involves making a record 
of the well load and weighing the 
static force of the counterbalance at 
the polished rod. The degree of ac- 
curacy depends on the skill used in 
recording the loads and method of 
interpretation. To obtain accurate 
dynamometer results, the card must 
not be taken until stable pumping con- 
ditions are re-established. The time re- 
quired to achieve this condition is de- 
pendent on the well and can range 
from a few minutes to an hour. When 
recording the counterbalance force, 
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FIGURE 6—The torque charts of dynamometer cards 1-2-3-4 in Figure 5 show that they are all out of balance. This illustrates the importance of 
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FIGURE 7—A 
method of comparing 
maximum throttle 
openings on the 2 
halves of the stroke 
cycle is the latest 
development in coun- 
terbalance indicating 
equipment. 


the cranks must be at a known angle 
from the vertical. The horizontal posi- 
tion is quite convenient. 


interpretation Methods Sug- 
gested, Two methods of interpreta- 
tion have been suggested. One does 
not involve calculations and assumes 
that when the counterbalance line, as 
recorded with the cranks horizontal, is 
located midway between the minimum 
and maximum loads, the well 
balance. The second involves calcula- 
tions which consider the geometric 
characteristics of the unit, While this 
method is rather complex, it will be 
shown that it only will yield depend- 
able results. 


is in 


When evaluating the dynamometer 
method, it must be remembered that 
the purpose of counterbalance is to 
equalize the torque loads on the two 
halves of the stroke. Before the well 
load can produce torque it must be 
transferred through the pumping unit 
structure to the reducer. Therefore, 
the geometric characteristics of the 
unit must be considered. As the speed 
of the mechanism is not constant and 
it has inertia, the reducer loading is 
further modified by change in the ki- 
netic energy of the system. Due to the 
complex nature of the mechanism, in- 
ertia factors must be neglected in this 
approach. Also, the effect of friction 
is neglected. This probably introduces 
an error in recording the static force 
of the counterbalance. 

The effect of unit geometry on re- 
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ducer torque loading has been thor- 
oughly investigated** and the API 
has established a method for consid- 
ering its effect. This method uses 
torque factors. In effect the torque 
factor is the effective lever arm at any 
point in the stroke. The torque at any 
point can be found by multiplying the 
well load by the torque factor corre- 
sponding to that position and sub- 
tracting the counterbalance torque for 
that position. Assuming the counter- 
balance was weighed in the horizontal 
position, its torque at any point is 
expressed by: 
CBT = CBF X TFM X Cos A 


where 


CBT = Counterbalance torque at angle 
A 
CBF = Measured counterbalance force 


with cranks horizontal. 
TFM = Torque factor with cranks hori- 
zontal 
A = Angular 
zontal 
Calculate Near Mid-Stroke. To 
evaluate balance by this method it is 
necessary to calculate torque for both 
halves of the stroke cycle near mid- 
stroke. When these torque values are 
equal, it is in balance. 

Four rather common types of dyna- 
mometer cards with the counterbal- 
ance line drawn midway between the 
maximum and minimum loads are 
shown in Figure 5. According to the 
simplified dynamometer method, these 
should be in balance. The results of 
applying the torque factor method to 
these cards is shown in Figure 6. In 
these torque charts it will be noted 


position from _hori- 














that all are out of balance. The accu- 


racy of this method is dependent on 
the geometry of the unit and the shape 
of the dynamometer card. For some 
combinations it can be very accurate 
and for others dangerously in error. 
Unfortunately, the conditions under 
which it is reliable cannot be detected 
by visual inspection. 

The latest development in counter- 
balance indicating equipment is shown 
in Figure 7. It is applicable to any 
governor controlled engine. It is actu- 
ated by the engine throttle and pro- 
vides a means for comparing the maxi- 
mum throttle openings on the two 
halves of the stroke cycle. If they are 
equal, the maximum engine power 
outputs are equal, and the unit is ap- 
proximately in balance, This instru- 
ment is not exact. However, it gives a 
good visual indication and can be 
used by any pumper. In addition to 
indicating the state of balance it con- 
tains an adjustable load sensitive 
switch which will stop the engine if it 
is over or under speeds. This protects 
the unit from damage due to rod 
failures, stuck pumps, and engine 
over-speeding. 
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High frequency sound waves are being used 


successfully and economically for the location and evalu- 
ation of defects in oil field equipment. 


By DWIGHT J. EVANS, President 


Engineering Test Services, Incorporated 


Tulsa 


EARLY DETECTION of fatigue cracks 
in oil field equipment is expensive but 
necessary. Frequently hazardous fail- 
ures are to be prevented. This is par- 
ticularly true when the high pressures 
and temperatures occurring in pro- 
duction activity today are taken into 
consideration. It applies not only to 
equipment already in use but also to 
new equipment being put into opera- 
tion. Major defects such as large 
shrinkage cracks, forging “bursts,” 
laminations, “laps,” etc., should be 
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detected, repaired, or the part re- 
moved before equipment is put into 
operation if equipment failure is to 
be prevented. Some of these defects 
are evident from a visual inspection. 
Others are hidden, either internally 
or extending to a comparatively in- 
accessible surface such as the I.D. of 
a drill pipe joint. 

Various types of equipment have 
been developed for non-destructive 
testing, including X-ray and radiog- 
raphy, magnetic particle methods and 
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FIGURE 1—There are two general types of ultrasonic inspection equipment now available. This is 


the versatile ‘pulse system’. 


It offers advantages in applications where accurate location of the 


defect is desired. 
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Ultrasonic Inspection Moves 


other electro-magnetic devices, Ultra. 
sonics, which can be described as 
mechanical vibrations higher in fre- 
quency than audible sound waves, has 
been added to this list in recent years, 
It is proving to be a valuable inspec- 
tion tool, either as a supplement to 
other types of equipment or as a pr: 
mary inspection method. 


In some applications, such as the 
detection of cracks deep in the inte- 
rior of a large forging with dimen- 
sions exceeding the range of most 
X-ray equipment, ultrasonics is the 
only practical answer. For locating 
fatigue cracks in shafts or bolts, dis- 
continuities in welds, etc., ultrasonics 
provides a comparatively inexpensive 
means of inspection. Disassembly of 
equipment is usually not necessary, 
since a thorough inspection can often 
be made from only one accessible side. 

There are applications in which 
ultrasonic equipment and techniques 
have not progressed to a point where 
they offer a practical solution to the 
inspection problem. Primarily, these 
applications consist of the detection 
of corrosion fatigue cracking in the 
I.D. of used drill pipe and the detec- 
tion of some types of flaws in new 
pipe. These defects can usually be 
located with presently available equip- 
ment, but the inspection time required 
is prohibitive. As experience is gained, 
techniques improved, and specialized 
automatic, high speed, scanning and 
recording equipment developed, ultra- 
sonics will become an even more val- 
uable tool. 


Some of the more progressive man- 
ufacturers of oil field drilling equip- 
ment now have ultrasonic test equip- 
ment and use it extensively in their 
plants. It is used for routine quality 
control inspection of mud pump 
parts, such as sprockets and crank- 
shafts. Another manufacturer inspects 
all shafts on their heavy drilling 
equipment, and regularly inspects 
shafts up to 170 inches in length. 
Others have only occasional need for 
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to the Field 


this type of testing, and will utilize 
the services of a test organization spe- 
cializing in this type of work. 

In field testing, where applications 
may vary, services of specialized test 
organizations may be preferable since 
with present equipment, considerable 
skill and training is required for de- 
termination of techniques, interpreta- 
tion of results, etc, As automation 
techniques are developed, less training 
will be required. This is particularly 
true for applications such as the in- 
spection of a large number of similar 
pipe joints. 


Equipment. The basic component of 
any ultrasonic system is the “trans- 
ducer,” so called because it transforms 
electrical waves into mechanical waves 
or vibrations and vice-versa, It is con- 
structed from quartz, barium titanate 
or other material with piezo-electric 
properties. These mechanical vibra- 
tions, called ultrasonic because they 
are usually generated at a frequency 
above that of audible sound, travel 
through steel or other homogeneous 
solids in a manner similar to travel of 
sound waves through air. They will 
reflect when they encounter cracks or 
similar reflecting areas, reflect and re- 
fract at interfaces between dissimilar 
materials and disperse in other dis- 
continuities, as will be described. By 
using suitable electrical indicating sys- 
tems, internal cracks and other dis- 
continuities can be indicated visually 
on a cathode ray tube or recorded on 
a tape or chart. 


There are two general types of 
ultrasonic inspection equipment now 
available, the “pulse system” and the 
“continuous wave” system. The pulsed 
type is the most versatile. It offers 
advantages in applications where ac- 
curate location of the defect as well 
as its presence is desired. Newly de- 
veloped continuous wave equipment 
is less complicated as well as less ex- 
pensive and is most useful for some 
types of rapid testing of a large num- 


February 1, 1957. » WORLD OIL 





Time Trace Markers 
End Reflection 





A 
Position Of di 
Search Units 

















Defect Indication 








FIGURE 2—Ultrasonic waves projected into the part being tested are reflected and returned to a 
cathode ray tube for visual presentation. On a ‘straight through’ test, such as this, the sound 
beam is analogous to a flashlight beam. 


ber of similar parts when only the 
presence of defects need be known. It 
is easily adaptable to automatic sys- 
tems. 

An instrument utilizing the pulse 
system is shown in Figure 1. To date, 
it has been used for most of the ultra- 
sonic flaw detection work in the oil 
industry. 

In this instrument, the transmitter 
“pulses” at regular intervals, the ultra- 


sonic waves are projected into the 
material under test and are reflected 
as shown in Figure 2. Since the me- 
chanical vibrations generated by the 
transducer are microscopic in ampli- 
tude, a “coupling medium,” such as 
oil or water, must be used between 
transducer and test surface for satis- 
factory transmission through minute 
“air-gaps.” Returning echoes are con- 
verted back into electrical waves by 
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FIGURE 3—In testing thin sections a sound wave is projected into the material at an angle, It 
reflects off the sides as shown until it dissipates or until it strikes a defect and is reflected back 
to the search unit. 
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FIGURE 4—The most recent ultrasonic instrument developed for flaw detection is the ‘continuous 
wave’ system. It is designed for rapid production testing of large quantities of parts of uniform 
geometry. 


the transducer, amplified by the re- 
ceiver and presented visually on a 
cathode ray tube in a manner similar 
to the presentation on radar equip- 
ment. For normal “straight through” 
testing, the projected sound beam is 
analogous to that from a flashlight. 
The beam travels in a direction nor- 
mal to the surface of the transducer, 
and reflections are returned along the 
same path. The wave transmitted is 
known as a longitudinal wave, Orien- 
tation of the defect must be normal 
or have a component normal to the 
projected beam in order to produce 
a reflection. Thus the sound wave is 
projected into the end of a rod to 
locate transverse cracks and diametri- 
cally to locate longitudinal and trans- 
verse components. 

A “shear wave” transducer has 
been developed for testing welded 
seams in plates and other compara- 
tively thin sections such as the wall of 
casing or line pipe or in other appli- 
cations where an angle beam is de- 
sirable. This unit projects the sound 
wave into the material at an angle to 
the surface on which it is applied, as 
shown in Figure 3. The sound wave 
travels through the plate thickness or 
pipe wall, strikes the opposite surface, 
reflects at the opposite surface at an 
angle equal to the angle of incidence 
and continues through the plate or 
pipe wall in this manner until it dis- 
sipates or strikes a defect which re- 
flects the wave back to the search 
unit. Such a technique is desirable 
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since, if longitudinal waves are used 
in thin materials, the “echo” returns 
before the transmitted pulse is com- 
pleted and indications are thus con- 
fused on the cathode ray tube. In 
weld testing, the search unit can be 
placed a short distance from the weld 
area, and the beam directed into the 
weld. The search unit must be moved 
toward and away from the weld in 
order to survey the entire thickness, 
as can be seen in Figure 3. In pipe 
testing, width of the beam is usually 
sufficient to cover the entire wall 
thickness. 

In general, the amplitude of reflec- 
tion is determined by the size of the 
defect intercepting the beam and thus 
the instrument indication can be cali- 
brated by comparison with a standard 
reference defect of known dimensions. 
There are, however, many variable 
factors such as curvature of the defect 
surface normal to the beam and the 
angle that the beam intercepts the de- 
fect as compared to a standard refer- 
ence. Irregularities, twists or angles of 
a natural crack or its angle with re- 
spect to the incident sound beam may 
be different than the reference and 
therefore, a crack of the same magni- 
tude as the reference but a less favor- 
able angle will produce a somewhat 
smaller indication. 

Penetration of the ultrasonic waves 
—that is, the distance the waves will 
travel in any given material, is de- 
pendent upon the frequency of the 
wave, the elastic constants and grain 





structure of the material. Penetration 
on the order of 50 feet can be obtained 
in some high quality steels, whereas 
only a few inches may be the limit in 
low quality cast iron. Usually, the 
lower frequencies (.5 to 1.0 mega. 
cycle) will penetrate a greater dis. 
tance than the higher frequencies 
(5.0-10.0 megacycles, or higher) be. 
cause their longer wave lengths are 
less affected by grain boundaries and 
other properties which tend to dis. 
perse the wave. 

Velocity of sound waves is on the 
order of 240,000 inches per second in 
steel.’ In the Pulse System Instrument 
of Figure 1, the spacing between dis. 
tance markers shown on the cathode 
ray tube is a function of wave veloc- 
ity. This velocity can be calculated, 
but for practical purposes the markers 
are adjusted to represent convenient 
units of the total distance between the 
transducer and a known reflection 
point. 

Continuous wave systems for flaw 
detection differ from the pulse type 
in that the transmitter operates con- 
tinuously as does the receiver. Other- 
wise, behavior of the ultrasonic waves 
is identical to that of the pulse system. 
A newly developed instrument in this 
category is shown in Figure 4. This 
instrument was designed for the rapid 
production testing of a large number 
of parts with uniform geometry. Two 
transducers and access to both sides 
of the material under test is required. 
Usually the material tested is im- 
mersed in a liquid which is used as 
a coupling medium. The continuous 
waves generated by the instrument 
and transmitting transducer are 
passed through the material and re- 
ceived on the opposite side by the 
receiving transducer. Any discontinu- 
ities in the path of the beam will 
reduce the energy received and this 
reduction will be proportional to size 
and/or number of them. 


An electrical relay connected to the 
receiver output is adjusted to reject 
below a preset limit. Acceptance 
limits are established by testing parts 
with known defects, The relay can be 
used to operate automation acces 
sories, warning lights or bells, etc, 
without modification. 

The presence but not the exact lo- 
cation of discontinuities will be easily 
and rapidly detected by this equip- 
ment. Therefore it is best adapted for 
high speed detection and rejection of 
defective parts regardless of the defect 
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location or testing small areas, such 
as a weld, where defects, if any, will 
exist. 

Other continuous wave instruments 
designed specifically for thickness 
measurement from one side and for 
laminar flaw detection are widely used 
in the industry, as mentioned previ- 
ously. These instruments are highly 
portable and when used by competent 
personnel, give accurate and reliable 
results. Their applications have been 
described in other literature and will 
not be discussed here. 


Applications. The “Pulse System” 
Instrument has been applied to a 
number of field inspection problems 
during the past several years. The 
successful applications include inspec- 
tion of shafts, bolts, etc., for fatigue 
cracks, inspection of field welds and 
inspection of drill collars. As men- 
tioned earlier, ultrasonic inspection 
applications such as the rapid inspec- 
tion of long lengths of arill pipe, tub- 
ing and casing are not feasible with 
present equipment but can usually be 
done and will probably be practical 
with specially designed equipment 
and associated search units, handling 
and recording systems. 

One example of inspection for 
fatigue cracking was the examination 
of connecting rod bolts on a 800 
horsepower gas engine. Several bolt 
failures had been experienced with 
consequent loss of production and 
damage to the engines involved. These 
bolts were 1314 inches long and 17% 
inches in diameter. The heads were 
accessible by removing the crankcase 
inspection plates and were inspected 
from this end without removal from 
the engine. One bolt was used as a 
test standard and a saw-cut approxi- 
mately 549 inch deep, and 6 inches 
from the head end of the bolt was 
made on one side of the bolt. An os- 
cillogram was made of the cathode 
ray tube indication, shown in Figure 
J. The tests definitely established lo- 
cation and depth of any transverse 
defects exceeding about .100 inch in 
depth. Defects of smaller size could 
not be reliably detected with the 
equipment and techniques available, 
particularly in the threaded area. 

Permissible size of defects is within 
the realm of the engine manufacturer. 
However, judging from results in 
other tests, the small defects are not 
critical. In one case, a transverse 
crack covering approximately 60 per- 


February 1, 1957. » WORLD OIL 





FIGURE 5—This is an actual photograph of the cathode tube face during the inspection of a 

13-inch bolt, Each square wave marker represents one inch. The large vertical line at the left 

represents the initial pulse. The vertical indication six inches from the left is from a saw cut 

5/32-inches deep. At 712 inches there is a cut .030-inches deep and at 834 inches a discontinuity. 

The indication at 13 inches is from a cotter pin hole and at 13% inches the bolt ends. This illus- 
trates graphically the effectiveness of the ultrasonic method of inspection. 


cent of the effective cross section of 
a bolt was discovered. The engine had 
been in continuous operation with 
this defective bolt installed. All such 
bolts on these particular engines are 
now inspected ultrasonically at each 
overhaul period. 

Crankshafts and “crossheads” in 
these engines have also been tested. 
Crankshafts are tested with a 
“straight beam” and crossheads by 
both straight and angle beams. These 
parts can normally be tested in place 
without dismantling the engine by re- 
moving the access plates. 

Another important ultrasonic ap- 
plication is the testing of welded 
seams in field erected storage tanks, 
shown in Figure 6.” Although there 
are no code requirements for ultra- 
sonic inspection of welded seams in 
new pressure vessels, tanks, etc., some 
users specify such tests. One major 
oil company regularly inspects pres- 
sure vessels fabricated for them at the 
vendor’s plant and particularly those 
vessels manufactured from materials 
with a tendency to cracking. Com- 
paratively rapid preliminary ultra- 
sonic surveys are made and suspicious 
areas later radiographed to meet code 
requirements. For example, in an in- 
spection now in progress, about 40 
feet of welded seam is inspected per 
hour with presently available equip- 


ment. Plates are 3 inches thick. Uni- 
form sensitivity standards for these 
inspections, determined by the vari- 
ous regulatory bodies such as has al- 
ready been done in the aircraft in- 
dustry, are needed and are now under 
consideration. 

A field survey of main seam welds 
in a number of large spherical stor- 
age tanks (5,000 to 10,000 barrels ca- 
pacity) conducted in 1953 disclosed 
a serious defect and led to extensive 
use of ultrasonic testing by the opera- 
tor involved. About 190 to 240 feet 
of main seam welds in each tank was 
inspected. Very little information as 
to sensitivity standards, previous work, 
etc., was available and it was decided 
that the first tank be inspected in con- 
junction with radiography, trepan 
plugs, and “arcair gouging.” As a 
basis for reasonable correlation of 
data, the instrument sensitivity was 
set for a 1/%-inch “peak to peak” indi- 
cation from a vertical 54g-inch “lack 
of penetration” defect in a 7-inch 
thick carbon steel test plate. Fairly 
good correlation was obtained and 
the decision to test the remaining ves- 
sels by ultrasonics alone was made, 
particularly since they could be tested 
without removal from service. 

The serious defect mentioned above 
was found in one of the latter tanks. 
It consisted of a 1%-inch “lack of 
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FIGURE 6—Another important production application of ultrasonics is the testing of welded seams 
in field erected storage tanks, Fairly rapid preliminary ultrasonic surveys are made and suspicious 
areas radiographed later to meet any code requirements. 


fusion” crack extending 3 feet, 6 
inches and a 44-inch to 14-inch lack of 
fusion crack extending intermittently 
for 5 feet, all in the lower circumfer- 
ential seam of one of the tanks. Plate 
thickness was 114¢ of an inch. The 
tank was removed from service and 
the cracks verified by trepan plugs, 
arcair gouging and radiograph. They 
were at an angle of about 60 degrees 
to the surface and were, therefore, 
not outstanding in the radiographs 
until exposures were made parallel to 
the cracks. Fortunately the “lack of 
fusion” was intermittent to a certain 
extent, one reason that such extensive 
defects did not result in failure of 
the vessel. 

Numerous other minor defects, in- 
cluding %-inch to %4¢-inch cracks, 
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slag inclusions, etc., were found; some 
of which would be rather difficult to 
show with normal radiographic tech- 
niques. Many of them were not con- 
sidered serious and no supplementary 
examinations were made. Of the ones 
examined by other methods, only a 
few could not be verified by trepan 
plugs or radiographs. This may have 
been due to inaccurate re-location, 
weld bead shadows, unfavorable 
angles of radiograph exposures or the 
fact that ultrasonics are affected by 
discontinuities normally not consid- 
ered defects. For example, a reflection 
will occur from a particularly uni- 
form weld “bead” or a definite and 
abrupt grain structure change at the 
interface between parent and weld 
metal. Weld bead reflections can 





usually be identified by careful meas. 
urement. Although there is much to 
be learned in field weld testing, it may 
be concluded that with present equip. 
ment, the general quality of seam 
welds can be determined rapidly and 
comparatively inexpensively by exclu. 
sive ultrasonic inspection. If poor 
quality weld is indicated, it should be 
investigated further by radiographic 
inspection and/or sectioning. As more 
experience is gained, industry wide 
standards are set and data from other 
investigators correlated, ultrasonics 
will become an even more valuable 
tool, 


Conclusions. 1. Present ultrasonic 
test equipment is being used suc- 
cessfully and economically for lo- 
cation and evaluation of defects in 
oil field equipment such as drill 
collars, shafts and bolts, etc. 


2. It is a valuable tool for the evalua- 
tion of welded seams in storage 
tanks, pressure vessels and other 
similar structures. Industry wide 
experience, correlation of data and 
standardization is needed for maxi- 
mum utilization in this field. 


3. Cost of ultrasonic inspection com- 
pares very favorably with other 
methods since equipment can 
usually be inspected without dis- 
mantling, or in the case of piping, 
storage tanks, etc., removing them 
from service. 


4. Ultrasonic inspection is a valuable 
supplement to other types of non- 
destructive testing and in some 
cases, can reveal defects not ordi- 
narily detected with other 
methods. 


5. Low cost, simplified and_ easily 
portable equipment is desirable 
and its development for miscel- 
laneous oil field applications 1s 
contemplated. More elaborate 
automatic systems including pro- 
vision for rapid scanning and re- 
cording are required for practical 
production testing of long strings 
of drill piping, casing, etc. Such 
systems are also desirable for rapid 
production testing of welded seams 
in pressure vessels, electric weld 
pipe, etc. 

REFERENCES 
1 Symposium on Ultrasonic Testing, Special Tech- 
nical Publication #101, published by the American 

Society for Testing Materials. 

2 Levi Tarr, ‘“‘Experiences With Ultrasonic Reflec- 
toscope Inspection of Main Seam Welds of Seven 

Large Spheres,’? A.S.7.M. Bulletin, No. 196, Feb- 


ruary, 1954. 
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Unsteady State Flow in Gas Reservoirs 


A detailed procedure by which flow after flow problems, such as normally 
occur in field production or in back pressure testing of gas wells, may be solved using 


the Van Everdingen and Hurst solutions for unsteady state flow. 


By DAVID CORNELL 


Monsanto Chemical Company 
Dayton, Ohio 


SEVERAL TYPES OF natural gas reservoir engineering 
calculations can be made by use of the solutions of Van 
Everdingen and Hurst* for unsteady state flow. Draw 
down pressures after a single flow period can be calcu- 
lated as has been shown previously.* A number of other 
types of flow problems may also be solved with these 
solutions. Among these problems is the flow after flow, or 
multiple transient, case. The back pressure test for natu- 
ral gas wells is ordinarily of this type of problem with 
four successive flow rates. In general, any case of gas 
production in which the flow rate is changed from time 
to time is a problem of this kind. 


Nature of Flow After Flow Production. When a shut 
in gas well is opened to flow at a constant rate, a pres- 
sure gradient is established in the reservoir. The pressure 
draw down will be greatest at the well bore, and the 
pressure will increase with distance away from the well 
until the reservoir pressure is reached. This pressure pro- 
file gradually moves out into the reservoir as time goes 
by until the extremity of the reservoir is reached. 

If the flow rate is changed at any time, a new pressure 
gradient is produced and moves out into the reservoir as 
did the first. However, the first transient continues to 
move outward as before and can still be identified. Simi- 
larly, the new transient due to the change in flow rate 
retains its individual identity and can be described. The 
resultant pressure gradient is the sum of these two tran- 
sients taken on a proper rate and time basis. 


Dimensionless Groups. Before taking up flow after 
flow calculations, the dimensionless groups used in pres- 
sure draw down or build up computations will be re- 
viewed. The dimensionless time group © is given by 
equation 1. 


4.39 X 10*K p@ 


0 bere Q) 


The dimensionless flow rate group, m, which deter- 
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mines the slope of the pressure gradient in the reservoir, 
is given by equation 2. 
1,4244zTQ 
m— hK pr (2) 
The pressure ratio is p/pr and the dimensionless draw 
down number is Pe. Values of Pe are obtained from the 
dimensionless time group 9 as shown previously.® 


Flow After Flow Equations. The first flow rate in a 
series of flows is designated as Q;, the second as Q., and 
so on. The time at the end of the first flow rate is desig- 
nated as 6,. The total time for the first and the second 
flow rates is 6. Similarly, the total time for the first three 
flow rates is 03, and so on. The values of the dimension- 
less flow rates m;, Mz, m3, etc. correspond to the proper 
Q,;, Q2, Qs3, etc., values and the dimensionless time values 
01, 82,03, etc., are those calculated from 6, 62, 63, etc. 

When setting up the equations for flow after flow 
production, the relationship for the draw down pressure 
due to each change in flow rate must be established. 
Then, the draw downs are added together to obtain the 
net or over-all draw down in pressure. This last step is 
a simple addition; however, it is called “superposition” 
because of the mathematical superposition theorem that 
permits such addition. 

The draw down in pressure for the first dimensionless 
flow rate m, at dimensionless time ©, has been estab- 
lished® as given in equation 3. 

m: pr’ Po, 

2p 
If the same dimensionless flow rate m, is continued until 
dimensionless time ©, the draw down in pressure at the 
well bore is given by equation 4. 


pr— Pps = (3) 


™m . P m 

pr— ps = (4) 
2p 

Now the case in which the gas well is allowed to flow 

at rate Q, for the time 6, and then the rate is changed 
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to Q. and held at that value until the total elapsed time 
from the initial opening of the well is 62 will be con- 
sidered. The pressure draw down due to Q, will be 
exactly that given by equation 4, because the initial 
transient is visualized as having continued right up until 
time 65>. 

During the time from @; to #2 a flow rate increase 
amounting to Q, — Q, occurred. This flow rate increase 
lasted for the time 6. — @,. The pressure draw down 
caused by the increase in flow rate is given by equation 5. 

ees (m: —- m;) Pe Pros - 1) (5) 
2p 

Now that the draw downs in pressure for the initial 
flow rate and the increase in flow rate have been found, 
the over-all draw down in pressure may be obtained by 
adding the two separate draw downs as in equation 6. 

mi pr Po, (mz m1) pr re, - @1) 
pr — pp = (6) 
2p 2p 
Equation 6 may be used to calculate the flowing bottom 
hole pressure after two successive flow rates have been 
maintained. 





Wustrative Problem. A shut in natural gas well is 
opened and produced at a rate of 3000 Mcf/D for 4.0 
hours and at that time the rate is increased to 6000 
Mcf/D and maintained at the higher value for 4.0 hours 
longer, The gas properties and formation characteristics 
are as follows: 

Formation temperature 180° F. 

Shut in formation pressure 2300 psia 

z 0.89 

u 0.0168 centipoise 

h 12 feet 

K 28 millidarcys 

tw 0.5 feet 

@ 15 percent porosity 


The pressure at the well bore at the end of the 8.0 hours 
is to be calculated. 
Solution 
Estimate p to be 2200 psia. 
4.39 X 10° X 28 X 2200 X 4 X 60 © 





= 0.0168 X 0.15 X 0.25 a 
4.39 X 10° X 28 x 2200 X 8X60 _ 
&= 0.0168 X 0.15 X 0.25 = 206,000 
Po, = ¥%[2.3026 logw 206,000 + 0.80907] = 6.5224 
Pio, -0,) = ¥2[2.3026 logw (206,000 — 103,000) + 0.80907] 
= 6.1758 
__ 1,424 X 0.0168 X 0.89 X 640 x 3000 ids 
my — 12 * 28 X 2300? — US 
1,424 X 0.0168 X 0.89 x 640 X 6000 __ 
m; = —— 12 28 X 2300? - 0.0460 
0.0230 & 2300? & 6.5224 
i hi 2 X 2200 
(0.0460 — 0.0230) X 2300* X 6.1758 hoy: 
“ . os —— = 351 psia 


2 X 2200 
ps = 2300 — 351 = 1949 psia Answer 


A slightly lower value of p might have been chosen, 
but the correction would not be great. 


Several Flow After Flow Production Periods. The 
same procedure for two successive flow after flow pro- 
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duction periods will now be extended to several flow 
after flow production rates. The equation for three suc- 
cessive flow rates is given as equation 7. 





m: pr «Pos (mz — m1) pr’ Pes - 0,) 
Pe— p=, ~ > lie 
Pp 2p 
dite Bd ne “Shes BD 7 
2p (7) 


The equations for additional changes in flow rate can 
be readily obtained by extension of equations 6 and 7, 
The use of equation 7 in numerical problems is exactly 
the same as the procedure given for equation 6 except 
that there are a few more steps in the calculation. 

The illustrative problem given above assumed that the 
pressure gradients had not reached the extremity of the 
reservoir or producing area belonging to the well. If such 
is the case, the same procedure would be followed; how- 
ever, tables of P. values for finite reservoirs given by 
Van Everdingen and Hurst would be used. An additional 
assumption has been made that an average reservoir 


pressure p can be used as a constant pressure in the deri- 
vation of the basic equations. 

The illustrative problem discussed in this paper can 
be solved in an entirely different way using charts pre- 
viously presented (1,2) giving the same answers. 


Conclusions. The procedure for solving successive flow 
rate, or flow after flow, production problems in natural 
gas reservoirs by use of the Van Everdingen and Hurst 
solutions has been presented and illustrated by means of 
a typical problem. Such calculations are of interest in 
natural gas reservoir engineering problems involving the 
conventional back pressure test and typical field produc- 
tion scheduling, 


NOMENCLATURE 


m; dimensionless flow rate for first flow Q: 
m: dimensionless flow rate for second flow Q:, 
_ 14244z T Q 

end hK pr 

HK viscosity of the reservoir gas, centipoises 
z compressibility factor 

T absolute reservoir temperature, ° Rankine 
Q flow rate, Mcf/D at 14.7 psia and 60° F. 
h formation thickness, feet 

K permeability, md 

pe shut in formation pressure, psia 

p average reservoir pressure, psia 

ps flowing bottom hole pressure, psia 


dimensionless draw down number evaluated at dimen- 
sionless time 1 


P... dimensionless draw down number evaluated at dimen- 
~  sionless time » 
4.39 X 10% K p 


© dimensionless time 3 
Hd tw 


rw well bore radius, feet 
time, minutes 

6, time at the end of the first flow rate, minutes 
time elapsed from the opening of the well to the end 
of the second flow rate, minutes 


REFERENCES 
1 Cornell, D. “How to Determine Gas Well Interference Graphically,” 
Wortp Om, 135, No. 6, 187 (1952). 


2? Cornell, D. ‘‘Calculation of Stabilized Gas Well Performance "Gg 
from Back Pressure Test Data,’ J. Petroleum Technol., 7, No. 
(1955). 

3 Cornell, D. ‘‘Application of the Van Everdingen and nt. — 
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* Van Everdingen, A. F. and Hurst, W. “‘The Application of a a 
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“POSITIVE VOLUME METER’”’ 


WITH CORE BARREL SAMPLER 


Patent applied for 


FOR POSITIVE MEASUREMENT OF .LIQUID FROM 


WELL, SEPARATOR, TREATER OR TANK 


The PVM* meter is liquid packed, sampled, and then counted 


as the liquid is discharged. Its accuracy is indisputable as to volume 
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The PVM may be calibrated for an exact volume with compen- 


sation made for a given oil composition, temperature, .and pressure. 


The PVM Meter with Sampler is the most important development 


in oil field liquid metering yet offered. 


The Core Barrel Sampler* used in conjunction with the PVM - 


completes the requirements for metering oil field liquids. The Sampler 
cuts a core vertically through the liquid and deposits same in a con- 
tainer. Thus an exact and representative core is taken from a fixed 


The composite sample when analyzed will give the true 


*PVM and Core Barrel Sampler are the trademarks of National Tank Company 


FILLING — Valve A is closed to retain liquid in metering cham- 
ber. Valve B is open to admit liquid and Valve C is open. The 
Sample Barrel is up out of the stream. 

POSITIVE VOLUME ISOLATION — Valve A is still closed; 
meter fills past Valve C which closes. Valve B closes, assuring 
meter to be full of liquid. Note the volume trapped by Valves A, 
B and C is positive and not affected by float control levels. 
CORE BARREL SAMPLING OF LIQUID — Valves A, B and 
C are closed. Sample tube is driven vertically through the liquid, 
assuring a representative, proportional sample of the entire con- 
tent as it exists in the vessel. Sample is discharged to a container 
for future analysis. Sampler is retracted. 

DISCHARGING AND RECORDING — Valve A now opens 
permitting vessel to empty the positive volume. The cycle counter 
is actuated. Valves B and C are still closed. 

VALVES REPOSITION — Valve A closes; Valve C is opened, 
dropping fluid into meter for measurement with next volume and 
Valve B opens for new cycle. 
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Pressure Distribution In Bunsen Burner System 


1 








FIGURE 1—Conditions of flow in a Bunsen burner demonstrate quite well the theory of a gas 
jet compressor. 


Gas Jet Compressors 
Are Arousing Interest 


Producers are taking a closer look at this in- 
genious device as a means of putting low pressure gas into 


intermediate pressure lines. 


By FRANK H. DOTTERWEICH and C. V. MOONEY 
Division of Engineering, Texas College of Arts and Industries 


Kingsville, Texas 


THE GAS JET compressor has proved 
itself a valuable unit to gas producers 
with a source of high pressure gas and 
a quantity of low pressure gas. Now 
the low pressure gas can be placed in 
an intermediate pressure line without 
the costs associated with a conven- 
tional compressor. 
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The gas jet compressor is a simple 
device with no moving parts which 
enables low-pressure gas to be en- 
trained into a stream of high-pressure 
gas. It is a new application in the 
natural gas industry, yet it employs 
basic principles of gas entrainment 
practiced since the discovery of the 
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Bunsen burner. In these jet entrain- 
ment operations, a gas under pressure 
is allowed to expand with a resulting 
increase in velocity and, as it passes 
through a restriction gas or fluid at a 
low pressure, is entrained. The veloc- 
ity of the resulting mixture is reduced 
and the pressure increased to that 
above the gas entrained. 

Development and use of this equip- 
ment has been increasing rapidly. This 
trend will continue because of many 
installations where high-pressure nat- 
ural gas is available which must be 
reduced in pressure principally along 
delivery points in natural gas trans- 
mission line operations. 

The uses to which the gas jet com- 
pressor is being put, to a great extent 
are where pressure of the motive and 
suction gas do not vary. Under these 
conditions, the gas jet may be de- 
signed, built and placed in satisfactory 
operation. There is a great opportu- 
nity for the application of gas jet 
compressors in natural gas practices, 
especially on dually-completed gas 
wells where both high-pressure and 
low-pressure gas are available, and 
where there is an intermediate pipe 
line pressure. Although the gas jet 
compressor is relatively inexpensive, a 
large part of its costs is for engineer- 
ing design work. Likewise, the gas jet 
compressors presently available must 
operate very close to design conditions 
since any change in operating pres- 
sure seriously impairs their perform- 
ance. Therefore, it appears that a gas 
jet compressor so designed to give 
flexible operating characteristics by ad- 
justment in the field would do much 
to encourage the use of such equip- 
ment. The development of such a gas 
jet compressor to operate satisfactorily 
in the field would make additional 
quantities of low-pressure gas avail- 
able with a large saving in the capital 
expenditure. 


Applications. The gas jet compressor 
may be used in any number of ap- 
plications where two gas streams (one 
at high-pressure, the other at low- 
pressure) are to be combined to form 
a gas mixture at some intermediate 
pressure. Warner® has discussed the 
design, performance and application 
of the gas jet in gas mixing. Fletcher’ 
notes various gas jet applications in- 
cluding one in which high-pressure 
natural gas from a transmission line 
was used to boost manufactured gas 
to distribution line pressures. In this 
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These 1500 h.p. Allison aircraft engines boost more 
fracturing fluid and sand farther back into the formation. 
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\ greater safety, are a symbol of all Dowell equipment. 
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can depend on Dowell research. 


Dowell keeps bringing you new and better ideas 
for fracturing and acidizing. 
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FIGURE 2—Gas jet compressor shown in cross-section is relatively simple. It consists of four main 
parts: a suction chamber, a nozzle extension, a nozzle and a diffuser. 
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operation, a large utility company 
effected a great saving in capital 
expenditure by replacing obsolete 
motor-driven centrifugal compressors 
with gas jet compressors. 


Theory. The theory of the gas jet 
compressor may be better explained 
by observing the conditions of flow 
existing in a low-pressure Bunsen-type 
burner system. Such a system is shown 
in Figure 1. One cubic foot of natural 
gas could entrain 10 cubic feet of air 
required for its complete combustion, 
provided the pressure at the orifice 
was about 8 inches of water pressure 
and orifice size and burner propor- 
tions were designed correctly. 

In this case, the design was based 
on the assumption that for a given 
burner, the momentum (product of 
mass and velocity) of the gas as it 
leaves the orifice, bears a sufficiently _ 
constant ratio to the momentum of 
the mixture of gas and primary air as 
it passes any definite.cross section of 
the burner, to permit use of such a 
constant in most design problems. A 
theoretical demonstration of this re- 





Requirements of high pressure motive gas to compress a gas of the same density to several discharge pressures shown above are qualitative and 
merely serve to indicate the possibility of a certain project. Data developed by Fletcher.’ 
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FIGURE 4—Performance curves developed by Fletcher’ show characteristics that may be expected 


in the operation of gas jet compressors. 
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FIGURE 5—Volume of suction gas compressed to 950 psia by varying motive gas pressure and 
maintaining suction pressure constant. Upper curve is for a 700-pound suction pressure; the lower 


curve for 600-pound suction pressure. 
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FIGURE 6—Quantity of suction gas that can be compressed to 950 psia by varying the suction 
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pressure and maintaining motive gas pressure constant at 1375 psia. 
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lationship involves assumptions which 
are not justified except by the result 
of the experiments themselves. There- 
fore, the rule is entirely empirical but 
very helpful in design operations, 
These theoretical assumptions, to a 
certain extent, are confirmed when 
the unit is placed under test. Figure 1 
also indicates the pressure distribu- 
tion throughout the system from the 
motive pressurized natural gas, the 
suction air and the discharge mix- 
ture above the normal atmospheric 
pressure. 

In the so-called gas jet compressor 
shown in Figure 2, higher pressures 
and velocities are used. The high- 
pressure gas expands through a con- 
verging-diverging nozzle with an ac- 
companying decrease in pressure and 
temperature and with little increase 
in entropy of the gas. As a result, 
velocities of 2000 to 3500 feet per 
second may be obtained. The entrain- 
ment properties of this high velocity 
jet pull low-pressure gas into the jet 
stream. The resulting mixture of 
high-velocity jet gas and large vol- 
umes of low-pressure entrained gas 
enters the diffuser where the kinetic 
energy of the gas mixture is trans- 
formed into pressure. It can be seen 
that the operation of a gas jet com- 
pressor is highly dependent upon de- 
sign and finish of its internal parts. 


Design and operation. In the de- 
sign of gas jet compressors, it is 
helpful to know about how much 
high-pressure gas is required to com- 
press gas of the same density to vari- 
ous discharge pressures. Fletcher’ has 
given this subject of gas jet compres- 
sor design concentrated study and has 
developed the curves shown in Fig- 
ure 3. These curves do not give the 
exact value, but merely serve to indi- 
cate the possibility of a certain project. 

Performance curves have also been 
studied by Fletcher and Figure 4 
notes characteristic curves that may 
be expected in the operation of gas 
jet compressors. One set of curves 
is obtained by holding the motive 
(high-pressure gas) pressure constant 
varying the suction gas flow and not- 
ing the suction pressure. From these 
data, the percent of design capacity 
versus the percent of design suction 
pressure may be plotted. Should the 
motive and suction pressures be main- 
tained constant, and the discharge line 
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gradually closed with the discharge 
pressure building up, the jet will 
maintain constant suction pressure 
until a critical discharge pressure is 
reached. At this point, the suction 
pressure will increase. The discharge 
pressure at which this occurs has been 
defined? as the ‘‘maximum back 
pressure.” 

By determining this maximum back 
pressure at several suction pressures, 
a curve may be developed to show 
the relationship of maximum dis- 
charge pressure, and as percent of 
design suction pressure. These curves 
indicate that for a gas jet to perform 
as desired, the motive pressure must 
not fall below design pressure unless 
the discharge pressure is also lowered. 
Also, the discharged pressure should 
not be increased above the design 
pressure unless the motive pressure is 
increased. 

Formulae that are helpful in the 
design of gas jet compressors have 
been developed and are noted in Ap- 
pendix I, Section 1. Calculations for 
the design of a gas jet compressor to 
fit a certain field requirement are 
given in Appendix I, Section 2. 


Efficiency low. These calculations in- 
dicate that the gas jet compressor has 
an over-all efficiency of about 20 per- 
cent. This low efficiency limits the 
number of conditions in which it can 
be used. An ideal situation for its use 
is where high-pressure gas is available 
that must be reduced in pressure be- 
fore it can be transported or processed. 
This high pressure energy, heretofore 
dissipated and wasted, is available 


through a gas jet compressor to boost 
low-pressure gas to pipe line pressure. 
It is this application that has been 
studied in the laboratory and by field 
installation. 


No servicing required. In the oper- 
ation of a gas jet compressor, little 
or no servicing or maintenance is 
required for the inexpensive unit. 
However, it must be accessible for 
inspection. 


Hydrate problem. As the high-pres- 
sure gas expands in the nozzle (Fig- 
ure 2) with ensuing high velocity, low 
temperatures are encountered. The 
temperature attained at the tip of 
the nozzle may be so low that hydrate 
formation will result, and the build- 
up of solid particles may interfere 
with operation. This hydrate forma- 
tion may be eliminated by heating 
the motive gas, which is an expen- 
sive and rather difficult procedure. 
Hydrate formation at the nozzle will 
interfere with jet operation only when 
it adheres to the nozzle. Therefore, 
should the nozzle be heated suffi- 
ciently to prevent the solids from ad- 
hering and building up, satisfactory 
operation can be assured. The nozzle 
and diffuser can be heated electrically 
or with small quantities of steam ap- 
plied to jackets as noted in Figure 2. 


Field studies. Studies on gas jet 
compressors were limited to theoreti- 
cal calculations and a study of labo- 
ratory units until a gas jet compressor 
was made available for field study by 
the courtesy of James E. Pew of Sun 
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Oil Company. This compressor has 
been used in a cooperative research 
program with engineers of The Chi- 
cago Corporation on dually-completed 
gas wells in the Stratton Field of 
Texas. 

The jet compressor as received froma 
the Sun Oil Company had been de- 
signed for operating conditions other 
than those encountered on the dually- 
completed gas well available for test 
in the Chicago Corporation produc- 
tion field. It was redesigned as noted 
in the appendix to conform to these 
new conditions. 

The results of one series of tests 
are shown in Figures 5 and 6. It will 
be noted in Figure 5 that about 
910,000 cubic feet of 700 pounds per 
square inch absolute gas was com- 
pressed to 950 psia gas by 2650 Mcf 
of 1375 psia motive gas. When the 
suction pressure on the well dropped 
to 600 psia, the same compressor with 
no alterations in nozzle or diffuser, - 
compressed 700 Mcf of 600 psia gas 
with 2650 Mcf of 1350 psia motive 
gas. Figure 6 has been developed to 
show the quantity of suction gas that 
could be compressed to line pressure 
950 psia as the suction gas pressure 
varied. The jet compressor in this 
field installation performed a duty 
which would call for conventional 
compression equipment requiring 
many times the amount of capital 
investment and operating expense. 


REFERENCES 
1 Fletcher, George R., ‘‘Gas Jet Compressors,” 
Power and Fluids, Fall 1954, paze 12. 
2 Fletcher, George R., ‘‘Gas Jet Compressors,” 
Power and Fluids, Fall 1953, page 10. 
3 Warner, C. W., “Gas Mixing with Jet Com- 


pressors,’? Gas, September, 1954, page 50. 


APPENDIX I—SECTION 1. 


DEVELOPMENT OF FORMULA FOR THERMAL 
COMPRESSOR PERFORMANCE CALCULATIONS 


I. Symbols: 
5 p — pressure, pounds per square inch absolute. 
- T — absolute temperature, degrees Rankin. 


II. Assumptions: 


tropic. 














FIGURE 7—Schematic drawing of gas jet compressor to identify deter- 
mination points used in calculations, 
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' s — entropy, British thermal units per pound— 
degrees Rankin. 
C, — specific heat at constant pressure, Btu/Ib.—°R. 
k — ratio of specific heats, Cp/Cy. 
h — enthalpy, Btu/Ibs. 
v — velocity, feet per second. 
w — pounds suction fluid compressed per pound 
motive fluid. 
g — gravity, feet per second’. 
J — mechanical equivalent of heat, 778 foot- 
pounds/Btu. 


. Flow is frictionless (viscosity of fluid is zero). 
. Expansion in nozzle and compression in diffuser are isen- 


. Motive fluid is the same as the suction fluid. 

. Calculations are based on 1 Ib. of motive fluid. 

. Mixing occurs at constant pressure and is adiabatic. 

. Total enthalpy of the mixture is the average of the total 
enthalpies of the components. 
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specified 


Ollmaster 


ECARBIDE SUPER SEAT 





iimaster 


Manufactured from sintered tungsten carbide, 





the hardest, most wear-resisting metal known to 
the industry. These seats and balls will not cut 
from fluid wash when subjected to extreme pres- 
sures—will not wear from the abrasive action of 
sand—will not hammer out from extreme fluid 
pound—will not pit from action of corrosive well 
fluid. 

The Oilmaster tungsten carbide ball and 
tungsten carbide seat combination is the closest 
approach to a perfect pump valve that has ever 
been built. While it is not an indestructible valve 
unit, countless installations have proved that car- 
bide valves consistently permit pumps operating 
under adverse conditions to run a year or longer, 
where other valves, regardless of the material used, 


TUNGSTEN CARBIDE 


SEATS and BALLS 


almost invariably cut out in sixty or ninety days. 

Compare the cost of pulling a well with the 
the cost of the finest seat and ball you can put in 
a pump. If the pulling cost looks high—specify 
Oilmaster Carbide seats and balls in all of your 
pumps. 


FLUID oe 
PACKED 
PUMP CO. 


Main Office and Plant, 
Los Nietos, California. 


Distributed by the National Supply Co., 
Pittsburgh, Pa. Export: The National 
Supply Co., Export Division, 600 Fifth 
Ave., New York « Co-Distributors: 
Union Supply Company, Beacon 
Supply Co., industrial Supply Co. 





If valve failures are causing your pulling jobs...specify Oilmaster Tungsten Carbide Seats and Balls 














G. Velocities at points 1, 3, and 5 (Fig. 7) are negligible 
compared to those at 2 and 4. 


H. Pressure at 2, 3, and 4 are equal. 


III. Methods of calculation: 


A. Derivation of General Relations 
1. According to assumption F, 
(1 + w) hs = hi + wh; = hi — hs ++hs (1 + w) 


h; — hs 
Seh+-Tr. 





nh 


. Applying assumptions A, B and G (vs = 0) to the 
equation expressing the conservation of energy for the 
diffuser yields, 

v2 
he =hs——9 07 C6 FOC HSE OCK OOS SHHRBOCC CHO COS (2) 

3. Applying assumption E to the equation for the con- 

servation of momentum during the mixing process, 


OS E> WD Wi nce nee cccccedugbeaetanesss (3) 
Squaring both sides and dividing by 2gJ yields, 
v; 


sy7=Gaw) = ba Sa (4) 


4. Applying assumptions A, B, and G (vi=0) to the 
equation expressing the conservation of energy for the 
nozzle yields, 





v? 
DpP B— he vee ee eee eee cence eee ee eee ees (5) 


5. Substituting equation (5) into (4) and the result 
into (2) gives 


B. Method of determining w as a function of ps if a Mollier, 
p-h, or other suitable state diagram is available for the 
gas or vapor. 

1. Knowing hi, hs, and w, calculate hs from equation (1). 

2. Calculate h, from equation (6). 

3. From a Mollier chart, locate state at point 4 knowing 
hs and ps. 

4. Locate hs along isentropic from 4 (s = constant) 
yielding ps. 

5. Repeat steps 1-4 for different values of w. 

6. From calculations of steps 1-5, plot curve of w vs. ps 
or W VS, Ps/Pps. 

C. Determination of w as a functien of ps based on perfect 
gas relations. 

1. Derivation of Equation. 
a. From equation (4), 











9 
(1+w)?= —sl__ 
2g) 
b. Since for a perfect gas, 
I dle: a sic. 4.0: dain acne Se AeA on (8) 
and 
> * - See 
( ~ ) i, ree (9a) 
pe \tt_ TT 
( ~ ) i, eee (9b) 


equations (2) and (5) become 


fy on (1--E)=on[1-(2)44] 
2g] maps | bm Pods , P: k J...(10) 











ve — _T sf Ps re | 
gay OP (1—Gt) =o (BEY ay 
c. Substituting equations (10) and (11) into (7), 
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k-i 
(2) 
(i+w)? OF Bede Ie nes (12) 
Ts ( Ps ae 
ice & 
Ps 
d. From equation (1) 
‘ Ts 
T, T; 1 —— 
7 eat, Mg + hbnee ddktrananheseceuensdaoanneee (13) 
1 1 1 +w 


e. Substituting equation (13) into (12) and selving 
for w from the resulting quadratic equation, 


3s 7 os — 
“k~ 








2. Procedure. 

a. Substitute various values of ps into equation (14) 
and solve for w, keeping ps, p:, ps, Ti and Ty; 
constant. 

b. Plot curve of w vs. ps or w VS. Ps/Ps. 


APPENDIX I, SECTION 2 


CALCULATIONS FOR THE DESIGN OF GAS-JET 
COMPRESSORS 
Assumptions: 
Line operating pressure = 700 psia = ps 
High-pressure (motive pressure) = 900 psia =p 
High-pressure (motive gas) Temp. = 90° F. 
High-pressure (motive gas) Sp. Gr. = 0.65 
High-pressure (motive gas) K = C,/Cy = 1.28 Btu/lb.° F. 
Low-pressure (suction gas) = 500 psia = ps 
Low-pressure (suction gas) Temp. = 80° F. 
Low-pressure (suction gas) Sp. Gr. = 0.65 
Low-pressure (suction gas) K = C,/C, = 1.28 Btu/Ib./° F. 


Let N = K-1/K = 1.28 — 1/1.28 = 0.219 


where 
La = 1.28 
2. A = p2/p: = 500/900 = 0.555 
3. A® = (0.555) = 0.879 
4. ps/ps = 500/700 = 0.714 = C 
5. CX = (0.714): = 0.929 


where (See Figure 10) 
P2 = ps = ps = 500 psia. 
Pp: = 900 psia. 
ps = 700 psia. 
6. t: = 90° F. = 550° R. or T: = 550° R. 
7. ts = 80° F. = 540° R. or T; = 540° R. 
8. AYT, = 0.879 X 550 = 483° R. or T: = 483° R. 
9. T: — T: = 550 — 483 = 67° R. 
10. 4T:T; = 4 X 483 XK 540 = 1.041 & 10° 
11. (T: — T:)? = 100 
12. (1 —A*®) = 1— 0.879 = 0.121 
13. (1 —C*) = 1— 0.929 = 0.071 
14. W = lbs. of suction fluid compressed per lb. of motive fluid 
on ‘ 1— A*™ % 
W =se4[ (m— 3) be ar. (4 =&) | — (T: + Ts) 


= ay (55 )|*- ) 
w= 1080 } 100 + 1.041 X 10 0.071 1090 | 


W = 242/1080 = 0.224 with 100 percent efficiency. 
Assuming an efficiency of 65 percent through Venturi 
Section: 





Ibs. suction gas 


W = .224 X 0.65 = 0.145 ; 
lbs. motive gas 


1/W = 1/.145 = 6.9 lbs. of motive/Ib. of suction gas 

Vol/Vol = 6.9 Mcf motive gas/Mcf suction gas 

2.5 Mmcf/day of motive will compress 362 Mcf/day of 
suction gas 

Total flowing into line = 2.5 + 0.36 = 2.86 Mmcf/day 

3 Mmcf/day of motive will compress 435 Mcf/day of 
suction gas 

Total flowing into line = 3.435 Mmcf/day. 

3.5 Mmcf/day of motive gas will compress 506 Mcf/day of 
suction gas 

Total flowing into line = 4.06 Mmcf/day. 
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Santa Maria plus a highly efficient rodless hole 
I a 4 hydraulic pump. p> 
Huntington part The responsibility of the oilfield/operator is to 
3 economically produce oil. ent’s thirty-six 
OAHOMA Woe years of experience in building deepwell pumps, 
Seminole qualifies the statement that Sargent builds the 
TEXAS Odessa ee ene / 5 
Snyder Sargent provides thé most complete service 
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Diffuser Diameter,|inches 
0.25 030 0.35 0.40 0.45 0.50 
Specific Gravity Gas= 065 
Motive Gas Pressure= 900 PSIA Temperature = 90°F 


Suction Gas Pressure = 500 PSIA Temperature = 80°F 
Discharge Pressure = 700 PSIA 
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0.25 0 30 0 35 040 045 0.50 
Nozzle Diameter,inches 


FIGURE 8—Relationships of nozzle diameter to total flow and diffuser 
diameter to rate of motive gas flow for one set of conditions noted on 
the curve. 


Nozzle Design 


379 


1. Standard cu. ft./lb. motive gas = 38.96 x 0.65 


= 20.15 cu. ft./lb. 
aa 


2. ———— 50.15 —~_— Mmcf/day motive gas = 124,000 lbs./day 
124,000 
_— '; — 
34 x 60 X 60 44 lbs./sec. = weight 
14.7 550 , 
3. v1 = 20.15 cu. ft./lb. X 900 x 500 ~ = 0.347 cu. ft./lb. 


4. V2 = vi(p:/p2)** = 0.347 X ( ss) = 0.55 cu. ft./Ib. 





2 
a V2 = — 


e 
k 1 (Pv! — Pava) + Vs 


Assuming upstream velocity V;: in flow line (neg. ) 


2¢k 
6. v.=4( —, ) (piv1 oma P2V2) = 


9 va 9) mig 
(Fe 7%" )c90 x 144 X 347 — 500 x 144 X .55) 
= 1250 ft./sec. 











Wtv. _ 1.44 X 0.55 








anne mete ee — 9 . 
7. a= 0? X 144 = 0.0912 sq. in. 
«wd? a 4 _ 7.0912 %4 
8. As = d= es =V- 5 
= 0.341 in. 
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Diffuser Design 


1. scf/lb, = 20.15 cf/Ib. 


18,000 _ 750 
3g Ib./day =~ 


12.5 lb./min. 12.5/60 = 0.208 lb./sec. suction gas 
3. W = 0.145 Ib. of suction gas per pound of motive gas 





2. 362,000/20.15 = = Ib./hr, = 











Ts 540 540 
ie one 
4.Ts=T: k = iE sf 50 T 1550 - 548° R. 
l1+w 1+ .145 
a 14.70 ., 548 
5. vs = 20.15 X 700 xX 520 0.446 cu. ft./Ib. 
6. v. = 0.446 (Re = 0.446 (1.4): = 0.582 cu, ft./Ib 
» Ve —— Ue 500 k — VU. e — U.C cu, a q 
is _ (1.44 + 0.208) 0.582 X 144 _ ' 
7.A,=—- 1250 X 0.85 = 0.130 sq. in. 
where 0.85 = coefficient of discharge 
_ (4X 0.130 ; 
8.d,; = 3 1416 = 0.406 in. 


0.435 MM scf/day (suction) 


Weight of motive = 90.15 X 24 & 60 X 60 


3 MM scf/day (motive) 


== 1.73 Ibi /sec. 





| 
A nossie) = 0.11 sq. in. d — fount = 0.374 in. 


4 


3.5 MM scf/day (motive) 0.506 MM scf/day (suction) 





Weight of motive = 50.15 ae 60 = 2.02 lb./sec. 
9 
Acecsste) == 0.1285 sq. in. d= poe, 4 — 0.405 in. 


(1.73 + 0.25) = 1.980 total flow lb./sec. 


1.98 — a 
Diffuser diameter = 0.406 oS 1.648 = .445 
(2.02 + 0.292) = 2.312 total flow lb./sec. 
Diff di ter = 0.406 [2.312 = .48 
iffuser diameter = VU. V 1.648 —. 


General Equation. 





. ‘ a QO M scf/day 
Nozzle diameter = 0.341 4) ay 


. : — (Qmotive + Osuc tion) x M M scf/day 
Diffuser diameter = 0.406 \ (2500 + 362) 








900 psia motive pressure 
500 psia suction pressure 
700 psia discharge pressure 


Nozzle Diffuser 

Motive Gas Suction Gas Diameter Diameter 
scf/day scf/day inches inches 
2500 Mcf/day 362 Mcf/day 0.341 0.406 
3000 Mcf/day 435 Mcf/day 0.374 0.445 
3500 Mcf/day 506 Mcf/day 0.405 0.480 
2000 Mcf/day 290 Mcf/day 0.306 0.363 
1500 Mcf/day 218 Mcf/day 0.264 0.315 
4000 Mcf/day 580 Mcf/day 0.433 0.514 
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The Importance of 
ROD STRING SELECTIONS 





















Axelson makes rods in a range of grades and 
sizes to minimize the cost of producing any 


well when the string is properly designed. 


Are you completely familiar with Axelson 
grades and sizes and their application? 
J&L Supply has a man as near as your 
telephone with rod experience and 


data you can use profitably. 


We want to help you equip that 
next well. We want you to know 
from pleasant personal 
experience why J&L Supply so 


earnestly recommends 
GRADES 


From normal to severe service 
conditions and requirements, 
Axelson rods should be consid- 
ered in this order: Nos. 60, 59, 
77, and 79. Ask your J&L Supply 
man about chemical and physical 
properties. 


Axelson sucker rods. Call 
your J&L Supply 


number now! 





Jones & Laughlin 


SERVING THE UNITED STATES AND CANADA 
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SELECTION of proper additives often spells the difference between success and failure in 
fracturing problem wells. 


Chemical Additives 
Improve Fracturing 


Water, oil and acid in various combinations 
are being used to fracture formations. The characteristics 
of these fluids can be controlled for specific well conditions 
by the use of certain additives. What are these additives? 
What can they do? How do they work? Here are the 


answers. 


By A. W. COULTER 


Dowell Incorporated 
Tulsa 


What are additives? Additives are 
chemical materials, active or inert, 
which may be added to a fracturing 
fluid in order to impart useful proper- 
ties to the fluid and improve results 
of the treatment. 


Why are they necessary? Al! wells 
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have individual characteristics that 
affect the extent to which the well 
will respond to fracturing. These 
characteristics must be considered in 
planning a treatment, in order to ob- 
tain maximum well stimulation. 


What well characteristics deter- 








No one engaged in the multitude 
of tasks relating to petroleum 
production can keep all the facts 
and figures in his head. Books, 
guides, files, etc. must be resorted 
to as a means of keeping impor- 
tant details at your fingertips. It 
is always a help, therefore, when 
an author can present informa- 
tion of value in a concise man- 
ner, making the part you need 
readily available. This is such an 
article. It is recommended as ma- 
terial not just to read and under- 
stand but to add to your file of 
production data for use tomor- 


row... or next year. 











mine choice of additives? The 
chemical and physical composition of 
the formation rock; porosity and per- 
meability of the pay, and other ex- 
posed zones; formation temperature 
and pressure; solubility of the rock 
in various acids; presence of bento- 
nitic silicates susceptible to swelling; 
composition of crude, and prevalency 
of emulsion difficulties; structural re- 
lationship of the various mineral crys- 
tals in the formation; presence and 
nature of secondary deposition in 
flow channels; and extensiveness of 
naturally occurring fractures or weak- 


nesses, 


How can fracturing treatments be 
“tailor-made” to fit a specific 
well? First, by choosing the proper 
type of fracturing fluid; and. second, 
by selecting suitable additives. 


What are the principal types of 
fracturing fluids? In general, they 
can be classified as oil-base, aqueous- 
base (water or acid), and mixed-base 
(emulsions). 


What materials are used as oil- 
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base fluids? Refined oils, lease crude, 
and various artificially thickened oils, 
either refined or crude. 


What are refined oil fracturing 
fluids? Refined oils are specific cuts 
from fractionating towers, or specific 
blends of various cuts. Usually, a 
viscous recycle oil is used. For some 
applications, however, lighter frac- 
tions such as kerosene or diesel fuel 
are employed. Such materials have 
the advantage of being readily ob- 
tainable with uniformly predictable 
physical and chemical properties. The 
cost is less than that of many other 
types of fracturing fluids, and the 
oil, being of pipe line quality, is 
largely recoverable following the 
treatment. 

Such oil-base fluids are valuable in 
formations containing silicates that 
are likely to swell, as no water need 
be injected into the formation. Also, 
emulsion difficulties are less likely to 
be encountered, because most of the 
natural emulsifying components of 
the oi] have been removed during the 
refining process. 

The principal disadvantage of a 
refined oil fracturing fluid is its tend- 
ency to thin out at high well temper- 
atures, which reduces its sand-sus- 
pending ability. 


What additives are used with re- 
fined oils? The principal additives 
used are fluid-loss-control agents, de- 
mulsifying agents (when necessary), 
and thickening agents (with lighter 
fractions). 

When are fluid-loss-control ad- 
ditives used? Their use is especially 
recommended where formations with 
high permeability are encountered. 
These agents provide more efficient 
and economical operation by reduc- 
ing loss of the fracturing fluid into 
the formation. Three types are avail- 
able for use in oils. Although all are 
effective, one is sensitive to water 
contamination and is limited to use 
in water-free oils. 


When are demulsifiers neces- 
sary? It would not seem reasonable 
that injecting a refined oil into an 
oil-producing formation could pro- 
duce an emulsion. In some forma- 
tions, however, emulsion difficulties 
have been encountered, apparently 
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resulting from a disruption of the 
water-oil interface during fracturing. 
The use of oil-soluble demulsifying 
agents in such trouble areas Has pre- 
vented, or at least minimized, such 
emulsion difficulties and has increased 
the yield of recoverable oil. 


A typical example is the Bartles- 
ville formation, which has frequently 
given emulsion difficulties, in both 
acidizing and fracturing treatments. 
Use of suitable additives has greatly 
reduced the occurrence of such emul- 
sions. Laboratory tests or previous 
experience can be used as a basis for 
selecting the demulsifying agent 
which will be most effective in a par- 
ticular area. 


When are thickening agents 
used? Lighter petroleum fractions 
(such as kerosene, diesel fuel oil, or 
distillate) may be used as fracturing 
fluids rather than viscous, refined oil. 
They are frequently used in gas wells 
to assure more nearly complete re- 
turn of the fracturing fluid following 
treatment. Also, the more viscous 
fracturing oils may not be readily 
available in some areas. A thickener 
is often added to these lighter oils to 
provide better sand-suspending .prop- 
erties. 


What types of thickeners are 
used? In general, they fall into two 


, Classifications, aluminum-type soaps 
and sodium-type soaps. Gels made 


with aluminum type soaps are highly 
sensitive to contaminants and require 
careful proportioning of ingredients. 
If too much agent is used, high fric- 
tion losses are encountered in pump- 
ing the thickened oil down the well; 
while if too little agent is used, the 
sand may settle out. 


This type of gel is difficult to con- 
trol, both in mixing and handling, 
and other additives (fluid loss, demul- 
sifiers, etc.) cannot be used with it. 
Such gels exhibit high fluid-loss prop- 
erties. A further disadvantage is that 
a subsequent gel-breaker fluid is re- 
quired in order to obtain proper 
returns following the fracturing treat- 
ment. 


The sodium soaps form a more 
stable gel which is characterized by 
good sand-supporting properties and 
low friction losses during pumping. 
The soap also provides low fluid-loss 
properties to the oil, which in mest * 
cases is desirable. Such gels are easy 
to prepare, are compatible with well 
fluids, and break naturally by dilu- 
tion with formation fluids. 


When are crude oils used for 


. fracturing? The chief advantage of 


using lease oil as a fracturing fluid 
is that it is cheap and is usually read- 
ily available. However, due to its ex- 
tremely high fluid loss and lack of 
sand-supporting ability, screen-outs 
are very apt to occur unless extremely 
high injection rates are employed. 


In addition, the presence of vola- 
tile components increases the fire 
hazard during pumping operations. 
If native crude is not available, oil 
from a different formation may result 
in serious emulsion difficulties unless 
proper precautions are taken. 


Can crude oils be modified for 
fracturing use? Yes. The previously 
deseribed sodium-soap type of thick- 
eners will provide adequate sand- 
supporting properties, without exces- 
sive friction lesses during injection. 
In addition, reasonably low fluid-loss 
properties are achieved, although the 
use of a supplemental fluid-loss addi- 
tive is reeommended for fracturing 
highly permeable formations. 


The use, of an after-flush of ail 
containing a suitable demulsifying 
agent is recommended. This serves te 
dilute the thickened crude oil and 
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Baker 
Model “H-25" 
HINGE-LOK 


Centralizer 
Product 
NO. 9113 


Baker Model 
“G" Casing 
Centralizer 


Product 
No. 910-G 


Baker Model ‘’C’”’ 
HINGE-LOK Wall Scratcher 
Product No. 900-C 
25-Range 


Baker Model “C” 
SOLID RING Wall Scratcher 
Product No. 901-C 
25-Range 





For successful ‘‘first-time’’ cementing use the com- 
bination of BAKER CASING CENTRALIZERS 
to ensure ample clearance for placing a uniform 
body of cement around the casing—and BAKER 
WALL SCRATCHERS to scratch away the mud 
cake so that the cement will bond better with the 
exposed formation. 


YOU MUST HAVE “EFFECTIVE 
CENTERING FORCE” 


Baker Casing Centralizers have that balanced 
combination of proper spring Jength and proper 
bowed height (“reach”) to provide Effective Cen- 
tering Force throughout the area to be cemented. 
And, because each spring is pre-tested and pre-set 


in hydraulic presses, you have this Centering Force 
at the cementing point, regardless of depth or of 
“dog legs” in the hole. 


YOU SCRATCH ONLY THE 

SECTIONS TO BE CEMENTED 
Baker Wall Scratchers perform a “controlled” 
scratching job, because the wires remain close 
against the casing while running in the hole, and 
do not damage the vital filter cake built up on 
sections through which the scratchers pass. Only 
when the “wall scratching” operation is started, 
do the overlapping wires (positioned in a double 
shell) really go to work scratching away the mud 
sheath and exposing the formation for far better 
bonding of the cement. 





OUTS TAN DING 


COMBINATION 


FOR BETTER PRIMARY CEMENTING 


Baker Wall Scratchers also meet your specific needs because they are 
available with either 42-inch long scratcher wires, or with 24-inch 
long wires. You can also select either the HINGE-LOK Type which is 
hinged for easy mounting, or the SOLID RING Type which is slipped 
over the casing. 

Contact the Baker representative in your area and get complete details 
about these Baker aids to better cementing. He has first-hand field knowl- 
edge that will prove valuable to you. 


WALL SCRATCHERS 


CASING CENTRALIZERS 


You can choose Baker Casing Centralizers exactly suited to each 
cementing job because they are available with various bowed heights 
of the springs to meet different casing programs—and there is the Baker 
Model “H” HINGE-LOK Type which is hinged for easy mounting, or 
Baker Model “G” SOLID Type which is merely slipped over the casing. 








BAKER OIL TOOLS, INC«, Houston: Los Angeles*New York 
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DOMESTIC 
GUM 


IMPORTED 
GUM 


PETROLEUM 
DERIVATIVE _ 





ALKYL ARYL 
SULFONATE 


CELLULOSE 
DERIVATIVE 


FIGURE 1—A number of different additives have been developed for use in various fracturing 
fluids to thicken them and reduce fluid loss. 


assure its return following the treat- 
ment. 


What are aqueous-base fractur- 
ing fluids? These fall into two classi- 
fications, water and acid. Usually a 
thickening agent of some type is re- 
quired in order to provide sufficient 
viscosity to suspend the sand during 
the fracturing treatment. Recently, 
however, highly successful fracturing 
treatments have been conducted in 
the West Texas and Permian Basin 
areas using unthickened water or very 
dilute acid solutions. 


Is unthickened water a good frac- 
turing fluid? Unthickened water has 
one outstanding advantage—it is 
cheap. Its disadvantages are that it 
has extremely high fluid loss and 
practically mo sand-earrying ability. 
These drawbacks can be evercome by 
injecting the fracturing materials at 
high rates of speed (30 barrels per 
minute or higher) to avoid sand 
“screen-outs.” One additional advan- 
tage of fresh water as a fracturing 
agent is that it can dissolve deposited 
salt from the formation flow channels. 


What is the principal application 
for water-type fracturing fluids? 
Other than the high-injection rate 
treatments described above, these are 
principally used in water wells, where 
pumping oil into the producing for- 
mation would be undesirable. In the 
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case of potable water wells, the addi- 
tional precaution of using only non- 
toxic agents, to avoid any contamina- 
tion of later production, must be 
observed. 


How is water thickened for use 
as a fracturing fluid? The thicken- 
ing agents used fall into two classifi- 
cations, natural and synthetic gums. 
Bacterial cultures are added to the 
gels formed with natural gums. The 
resulting bacterial action destroys the 
gel following the treatment, assuring 
complete return. The gels made with 
synthetic gums, in contrast, are 
slightly alkaline in nature, and are 
thinned by dilution with formation 
brime, and the resulting decrease 
in pH. 


What other additives are used 
with water? The natural gum thick- 
eners also reduce the fluid loss of the 
water fracturing fluid. When using 
synthetic gums, an additional control 
agent must be used if low fluid-loss 
characteristics are desired. 

Demulsifiers are usually added if a 
water-type fracturing fluid is to be 
used in an oil-bearing formation. In 
such cases, surface - tension - lowering 
agents also may be used to provide 
increased penetration and to facilitate 
return of the fracturing fluid. 


What acid-type fracturing fluids 
are used? These consist of hydro- 





chloric acid solutions, usually contain- 
ing a thickening agent of some kind 
to produce a sand-carrying gel. As 
with water, these thickeners are nat- 
ural gums or various synthetic poly- 
mers (Figure 1). These thickeners 
increase the viscosity of the acid, im- 
prove its sand-carrying ability, and 
usually lower its fluid loss. Otherwise 
they do not affect the chemical prop- 
erties of the acid. 

Therefore, in acid-soluble forma- 
tions, the combined stimulation bene- 
fits of acidizing and fracturing may 
be obtained. Even in sandstone or 
other normally insoluble formations, 
the removal of secondary lime de- 
posits from flow channels may result 
in material improvement in forma- 
tion permeability. 


What other additives are used in 
acid-type fracturing fluids? Other 
materials used include demulsifying 
agents, surface-tension-lowering 
agents, silicate-swelling-control agents, 
and intensifiers. 


The use of demulsifiers is impor- 
tant in fields known to have given 
emulsion difficulties during previous 
acidizing or fracturing treatments. In 
new areas, laboratory tests are rec- 
ommended, not only to determine 
whether such additives are needed, 
but also to establish which of the 
available agents will be most effective 
with the specific crude involved. 


Surface-tension-lowering agents are 
used to facilitate penetration of the 
acid into the oil-hearing formations 
and to assure complete return of the 
spent acid following the fracturing 
treatment. 


Silicate-control additives should be 
used wherever clay or silicate par- 
ticles are present in the formation 
being fractured. Two types of silicate 
control additives are available. One, 
an erganic salt, is especially recom- 
mended where the clay content is ex- 
tremely high, such as in a sandstone 
or limey-sandstone formation. The 
second type, a surface-active agent 
that makes the silicate particles 
water-repellent, is recommended for 
limestone, dolomite, sandy-limestone, 
or sandy-dolomite. The purpose of 
these agents is to minimize the swell- 
ing of clay particles upon contact 
with the spent acid. Such swelling 
might offset some of the advantages 
derived from the fracturing operation. 


Intensifiers are fluorides which im- 
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it’ll pay us to replace it 
with an ALDRICH PUMP!” 


Downtime, due to pump failure, is always a costly item. It 
takes the reliability and freedom from maintenance found in an 
Aldrich Pump to eliminate downtime under continuous, heavy 
duty pumping operations. Top performance under these con- 
ditions has earned Aldrich its reputation for building pumps 
of highest quality and dependability. 


The tougher the job . . . the more important it becomes to take 
advantage of our wide experience in providing the petroleum 
industry with pumps for water flood, pipeline, gasoline plant, 
hydrocarbon injection or petrochemical service. 


In the less critical jobs, too . . . it makes sense to call Aldrich. 
The simplicity of the Aldrich Direct Flow design, with fluid-end 
sectionalization, offers substantial economies in both opera- 
tion and maintenance. 


A copy of our new condensed catalog, showing the line of 


Aldrich Pumps is yours for the asking. Write for Data Sheet 100. 
The Aldrich Pump Company, 4 Pine Street, Allentown, Pa. 


Field parts stock is available in Carmi, IIl., Charleston, W. Va., Houston, Tex., Los Angeles, Calif., Odessa, Tex., Tulsa, Okla. 
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Shown above is one of a number of 
Aldrich 5’’ stroke, Triplex Pumps in- 
stalled at a major west coast water 
injection project. These pumps are 
currently handling 35,000 bb! daily 
at injection pressures of 1,000 psi. 


THE 





PUMP COMPANY 
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AXELSON 
PICTORIAL 


OPEN HOUSE. At the opening of new district 
offices for Continental Oil Company at 
Eunice, New Mexico, this was the recep- 
tion committee: (left to right) Ruth 
Carter, Bob Gault, Janelle Johnson, Patsy 
Marshall, Joe Habelman, Donnie Niales, 
Hal Cox, and George Cummings. Conoco 
now has two district offices in New Mex- 
ico; the other is at Hobbs. 


35,000 FEET. Unloading a carload of Axelson Sucker 
Rods at the J&L store in Shreveport, Louisiana, are 
C. F. Haman (right), Store Manager, and W. L. Hol- 
loway, Pelican Trucking Company. The shipment 
weighed 23 tons and consisted of 35,000 feet of #59 
and #60 pin and pin rods in %” and %” sizes, about 
a two-month supply. 


WHAT’LL YOU HAVE? Buying pump parts for Alice Johnson #4 
in the Muenster Field, Cook County, Texas, is F. E. Heath 
(right), District Foreman for General American Oil Com- 
pany of Texas. An Axelson Plunger Pump was installed in 
this well in 1944 and is still pumping. Because of a severe 
corrosive condition, it is pulled every three months, re- 
worked and rerun into the well. D. C. Jones, J&L Manager 
of the Muenster store, writes up the order. 





PN FREELOADER. This was the coffee and sandwich bar 
Continental Oil Company’s Open House in the new 
district offices at Eunice, New Mexico. Conoco’s 
charming secretaries serve the boss, W. E. Allen, 
Superintendent of the newly opened Eunice district. 
Hostesses are Patsy Marshall, Donnie Niales, Janelle 
Johnson, Ruth Carter. 








€ 


a : . FLL ee ee BOOM. This well (Mrs. Jessie Brown et al No. 1) 
, RY W ae 20 - was the discovery well for the Kelley-Snyder Field 
; SS AaCASniea TEXAS » in Scurry County, West Texas, for Standard Oil 
2 Company of Texas. Completed November 1948, it 
_ was responsible for the great Snyder boom of 
"4 ume OPCS ve . htt 1949-50. It is now a water-injection well for the 
P diag rag SACROC unit, the largest utilized operation in 

ae : the world. Many Axelson 2” (114”) Sure-Seal and 
2” (14%”) RL Pumps are at work in this field. (Left 
to right) Bob Hand, District Engineer; Norman 
Phillips, Production Foreman; George Ator, Pro- 
duction Clerk, all of Standard of Texas, and For- 
rest Goin, Axelson Representative. 


# 


SINCE '24. Looking over the Mitchell #1 in the 
Wellington Field at Fort Collins, Colorado, are 
Emmet Richman (right), Production Foreman, 
Fort Collins Producing Company, and Tom Mayo, 
Axelson District Manager. The 4,200 ft. well makes 
220 B/D (10 bbls. net of 35 gravity oil) with an 
Axelson 2144 x 2 x 12 RWT Sure-Seal — the ideal 
pump for water flooded wells. Richman has been 
using Axelson equipment since 1924. 


(SURE) axeLson MANUFACTURING COMPANY 


Division of U. S. Industries, Inc. 
6160 South Boyle Avenue, Los Angeles 58, California 


TL 
= 


Where to buy Axelson Production Equipment: 

CALIFORNIA: Axelson stores at Bakersfield, Coalinga, Huntington Beach, Long Beach, Orcutt, Santa Fe Springs, Taft, 
Ventura; Hickey Pipe & Supply Co. (Sucker Rods) « MiID-CONTINENT: Jones & Laughlin Steel Corporation, Supply Divi- 
sion (Headquarters, Tulsa) ROCKY MOUNTAINS: Jones & Laughlin Steel Corporation, Supply Division; Great Northern 
Tool & Supply Co., Billings, Montana + CANADA: Jones & Laughlin Steel Sales Co. Ltd., Calgary; Dominion Oilfield Sup- 
ply Co. Ltd., Calgary * MEXICO, D. F.: Wells Fargo & Co. Express, S. A. * RIO DE JANEIRO, BRAZIL: MAQUIP (Commercial 
de Maquinas e Equipamentos) S. A. + LIMA, PERU: Gross Equipment, S. A. + LA PAZ, BOLIVIA: Del Prado & Compania, 
Ltd. + BUENOS AIRES, ARGENTINA: Adrian Bolland & Cia., S. R. L. * BARCELONA, VENEZUELA: Servicios Industriales, C. A. 
* MARACAIBO, VENEZUELA: Servicios Industriales, C. A. * BOGOTA, COLOMBIA: Servicios Industriales, C. A. * TRINIDAD, 
B. W. |.: Industrial Agencies, Ltd. 








The newest addi- 
tion to our well 
head family 
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a. rey 54° fomele 
6 y. ~ na pening ang ~ 
St Ope male not full 
“ _ ning for 2” 
JEEP tubing 2%” tubing, Bs. 
head with these baa two 2» 
features: readed outlets 
Full opening. Low priced for economy. 
The only head in its class constructed of ‘bility i d th | 
forged steel. Flexi : ity in accordance = atest 
as j completion, repressuring, fracturin 
The only head in its class free of welds in end eehettidk sialon. 8 
construction. 
1,000 Ib. C.W.P.—2,000 Ib. test. Double packer for positive seal. 
Three piece hinged slips. from experienced well head men who 
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Sesnad ceed welt heed now their quipment and the job you 
expect it to do. 
equipment for safety. 
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GULF COAST MACHINE & SUPPLY CO. @@ulLSES 
SAQDUCY’ 
GENERAL OFFICE AND SHOP: 305-315 Orange Street, P. O. Box 1150—Phone 2-8481, Beaumont, Texas 8EAUMONT. rEHPS 


Houston, Texas: 6823 Navigation Bivd., Ph. FA 3-1544 
Corpus Christi, Texas: 3407 Agnes St., Ph. 2-5361 * Odessa, Texas: 207 N. Amburgey St., Ph. 2-2895 
* Wichita Falls, Texas: 1213 Indiana St., Ph. 2-9407 * Casper, Wyo.: 630 Yellowstone St., Ph. 
2-0809 * Great Bend, Kansas: East 10th St., Ph. 4341 + Seminole, Oklahoma: 1001 North Ist St., 
Ph. 376 * Oklahoma City, Oklahoma: 700 N. Meridian, Ph, Windsor 3-4515. 
Dallas, Texas: 534 Fidelity Union Life Bidg., Ph. Riverside 2-6697, 
R. S. Stokvis & Sons, Inc., 17 Battery Place, New York 4, N. Y. 
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part the silicate-dissolving properties 
of hydrofluoric acid to the fracturing 
fluid. Such agents have long been 
used in acidizing formations with lim- 
ited acid-solubility. 

In applications where a very low- 
fluid-loss fracturing material is de- 
sired, a number of different additives 
are available to supplement the fluid- 
loss reduction by the thickening 
agent. The choice of additive is usu- 
ally governed by the specific well 
problem to be overcome. 


What are mixed-base fracturing 
fluids? They consist of oil and water 
(or acid), one of which is dispersed 
into the other to form an emulsion. 
This increases the apparent viscosity 
of the liquids, imparting excellent 
sand-carrying characteristics to the 
mixture without a major increase in 
friction losses during pumping. 

There are two distinct physical 
types of emulsions used in fracturing 
operations. In one type, the acid or 
water is the inner phase (droplets 
surrounded by oil). In the other, oil 
is the inner phase, surrounded by the 
aqueous component. In general, in 
erder to obtain a thick emulsion, the 
proportions of the two immiscible 
liquids are unbalanced, with the 
smaller quantity of liquid making up 
the outer phase. Such mixtures are 
usually referred to as water-oil emul- 
sions, or oil-water emulsions, the first- 
named component being the inner 
phase. 

A large number of emulsions have 
been developed to meet various well 
conditions. Each has its own advan- 
tages and disadvantages, and applica- 
tions to which it is best suited. Prin- 
cipal differences are in the propor- 
tions and composition of the two 
liquid components and their relation- 
ships to each other (inner or outer 


phase). 


What are the principal types of 
emulsions used for fracturing? In 
general, they fall into two main clas- 
sifications, acid-oil emulsions and oil- 
water emulsions. In the first cate- 
gory, the proportion of the acid phase 
varies from 65 percent to 95 percent 
in different formulations. (For exam- 
ple, an emulsion consisting of 65 per- 
cent acid and 35 percent oil, or the 
extreme condition in which 95 per- 
cent is acid and 5 percent oil.) Oil- 
water emulsions in common use con- 
sist of approximately 95 percent oil 
and 5 percent water. In rather lim- 
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FIGURE 2—Emulsifying agents are chemicals which form a film around the emulsion droplets, 
preventing them from recombining. 
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FIGURE 3—In the formation the emulsifying agents are absorbed on the formation surfaces, 
allowing the emulsion to “break out.” 
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ited use is an oil-acid emulsion con- 
sisting of 50 percent oil and 50 
percent acid, but having the acid as 
the outer phase. 


What additives are used with 
emulsion-type fracturing fluids? 
The principal additive present in all 
emulsions is a stabilizer or emulsify- 
ing agent. Unless such a chemical 
agent is used, the emulsion quickly 
“breaks,” reverting to the original un- 
mixed components. The type of emul- 


sifier used affects the characteristics 
of the resulting emulsion. 

Other additives used in the mixed- 
base fracturing fluids include fluid- 
loss-control agents, silicate-control 
agents, and (in emulsions containing 
acid) intensifying agents. 


How do emulsifiers work? The 
materials used for this purpose are 
known as polar chemicals, The indi- 
vidual molecules are chain-like and 
the ends are differentiated; in effect, 
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“cane & JOIN! 
“AUNG COMPOU" 


Rawk © 


Heat-proof, vibration-proof, 
non-solvent, non-shrinking, 
non-crumbling, non-crack- 
ing ... for every gasketing 
and sealing requirement. 
Makes all assemblies leak- 
proof and pressure-tight. 
Withstands heat or cold, 





high pressures, oils, gases. 
Prevents rust, corrosion, and 
seizure of joints. 







LIQUID 
WRENCH 






Loosens Rusted 
Bolts, Nuts, Parts 







A powerful blend of quick- | 
acting, super-penetrating 
solvents. Frees parts frozen 
by rust, corrosion, scale, 
paint, varnish, carbon or 


Ask Your Supplier...or write us 


we SPECIALTY CO. 


Dept. 1 
z CHARLOTTE, NORTH CAROLINA 
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one end of the molecule is a water- 
soluble and the other end is oil- 
soluble. As a result, when an emul- 
sion has been formed by the agitation 
of oil and water (for example), the 
molecules align themselves at the in- 
terface of the droplets, with each end 
in the appropriate liquid. A film of 
emulsifier molecules forms around 
each separate droplet, preventing it 
from reuniting with nearby droplets 
and thus stabilizing the emulsion. 
This is shown schematically in Fig- 
ure 2. The emulsifying agent is rep- 
resented as small black dots with tails. 
In this example, acid is emulsified in 
small droplets, surrounded by oil. The 
heads (water-soluble) of the emulsi- 
fying agent are all in the acid phase 
of the emulsion, and the tails (oil- 
soluble) are all in the oil phase. 


How are such emulsions broken? 
The choice of emulsifying agent must 
be made carefully so that, following 
the fracturing treatment, the emul- 
sion will revert to its individual non- 
viscous components and return read- 
ily to the well bore. This may be 
accomplished in two ways. In one 
case, an agent is used which acts as 
an emulsifier in an acid solution, but 
which is chemically altered by the 
spending of the acid on the forma- 
tion so that it no longer stabilizes 
the emulsion. 

The second mechanism by which 
emulsions are broken is that of ad- 
sorption. That is, an agent is chosen 
that will preferentially adsorb onto 
the face of the formation flow 
channels, allowing the individual 
droplets to coalesce, breaking the 
emulsion. This action is shown schem- 
atically in Figure 3. As the acid drop- 
lets lose their protective film of 
emulsifier molecules, they start join- 
ing together, forming two separate 
phases, acid and oil. 





When are other additives used? 
Fluid-loss additives may be used when 
extremely low-fluid-loss properties are 
desired. Actually, emulsion-base frac- 
turing fluids have inherently low fluid 
loss. This property does not show up 
on the standard API fluid-loss test, 
through filter paper. Comparative 
measurements of the fluid loss of vari- 
ous fracturing fluids into rock, show 
these emulsions to have low fluid- 
loss properties. Results of tests on 
typical fracturing materials are shown 
in Table 1. 

Although the use of emulsions 
might be expected to cause formation 
blocks, their inherent instability 
causes them to break and return 
readily, In some trouble areas, fine 
silicate particles may be freed from 
the formation by the action of the 
acid. In such cases, these particles 
may act as stabilizers to produce 
emulsion difficulties. This may be 
avoided by the inclusion of suitable 
silicate control additives in the frac- 
turing fluid. 

In formations of low solubility, in- 
tensifiers are often included in the 
acid phase of the emulsion to pro- 
mote increased reaction with the sili- 
cate components of the rock. 


Does this article cover all addi- 
tives used in fracturing fluids? 
No, but it does describe all of the 
more commonly used addition agents. 
Some other general classifications are 
temporary plugging agents to divert 
fracturing materials from highly per- 
meable zones into tighter sections; 
specialized plugging materials to hold 
back incompetent sand formations, 
but still allow the production of 
formation fluids; and radioactive 
tracers, either liquid or solid, for the 
purpose of later establishing the exact 
location of the fracture or fractures 
by means of a subsurface Geiger- 
counter detection tool. 


TABLE 1 
Fluid Loss Tests 


Comparative determinations of fracturing fluids at 100 psi. pressure (75° F.) against filter 
paper and rock. 























METHOD OF TESTING 

With Rock Core* (314 In. Dia.) 
FLUID API Code No. 29 1 In. Long 3 In. Long 
CN Ne ie. « as oid 4 Kaniu ale ee iced 300 ml./11 sec. 300 ml./72 sec. 300 ml./2 min. 33 sec. 
Acid-Oll Emuleion. ......0...-.ccece- 300 ml1./34 sec. 25 ml./30 min. 0 ml./30 min. 
Oil-Water Emulsion................. 300 ml./41 sec. 210 m1./30 min. 80 ml1./30 min. 

* Tests run using a Berea sandstone core (200 md.) 
—The End 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 





WORLD OIL « February 1, 1957 








for 

Stes 
Mar 
lets, 
Sha 
and 
ture 


Feb 





fer 








SHEFFIELD 


\/ ® 


Look to Sheffield 


for Quality Carbon and Alloy 
Steels Needed In Products of Your 
Manufacture—Ingots, Blooms, Bil- 
lets, Plate, Structurals, Merchant 
Shapes, Manufacturers Wire, Bolt 
and Nut Products, including Struc- 
tural Bolts. 
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How Sheffield Steel 
Serves a Booming Market 


The Liquefied Petroleum industry is flashing one of the most 
phenomenal growth records on the industrial scene today. From one 
million in 1940, consumers of this heat-rich, clean fuel have multiplied 
to nine million. 


Along with matching Sheffield steel plate for forming into tank shells, 
the deep drawn, semispherical Sheffield tankheads pictured go 
to tank manufacturers across the nation. 


The uses of LP gas are numerous and expanding. On the farm, it performs 
such chores as cooking, heating, refrigeration, machinery and tractor 
propulsion, crop drying and weed-burning—and now air conditioning. 


In addition to this growing LP gas market for these pressure vessels 
made of Sheffield steel components, another big potential market looms 
up in the handling of liquid fertilizer. It seems a certainty the 

demand for pressure vessels will continue. If you have an active 

interest in this booming industry let us tell you how we can serve your need. 


SHEFFIELD DIVISION 


ARMCO STEEL CORPORATION 
SHEFFIELD PLANTS: HOUSTON ¢ KANSAS CITY ¢ TULSA 


OIL (For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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The Bowen 
“Grapple Grip” 
Principle 
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Series 150 Overshot 
Dressed with 
Basket Grapple and Parts 


sSRBOWENCco 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


Series 150 (Single Bowl) Bowen Releasing and Circulating Overshots 
are compact units made up of a Top Sub, a Bowl, and a Guide. They 
can be dressed with standard parts to engage and pack off a specific 
maximum size or with undersize parts to engage and pack off any 
smaller sizes. 


SIMPLE AND EASY TO DRESS if the OD of the fish is close 
to the maximum catch of the Overshot, only three parts are required to 
dress the Overshot to engage and pack it off —a Rubber, a Spiral 
Grapple, and a Grapple Control. The Rubber drops easily into place 
in the top of the Bowl. 

it the OD of the fish is somewhat below the maximum catch of the 
Overshot, only two parts are required to dress the Overshot to engage 
and pack it off—a Basket Grapple and a Control Packer. If the top 
of the fish is apt to be burred or ragged, a Mill Control Packer is used 
in place of the Control Packer. The teeth will trim the fish and insure 
perfect performance of the replaceable rubber element and the Grapple. 
These parts assemble quickly and easily into the Bowl from its lower 
end. They cannot be assembled incorrectly. 

Basket Grapples are a most efficient means for engaging external upset 
sections or couplings as they can be provided with a solid steel stop in 
their upper ends to insure location of the fish within their wickered areas. 


SETTING AND RELEASING TO THE RIGHT 
PROVIDES UTMOST SAFETY 


MAIN OFFICE AND PLANT 
11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 
EXPORT OFFICE 
30 ROCKEFELLER PLAZA 
NEW YORK CITY: NEW YORE 
EXPORT REPRESENTATIVE: VAL. R. WITTICH. JR 





The Bowen Overshot both sets and 
releases TO THE RIGHT so that the 
fishing string is never turned in 
an unscrewing direction — a vital 
safety point. 


Positive Grip: When the top of the 
fish is reached, only slow right hand 
rotation and simultaneous lowering 
is required to properly locate the 
fish within the Grapple and Rubber. 
Thereafter when the string is ele- 
vated, the Grapple grips firmly and 
evenly over a large area of the fish 
in much the same manner that the 
“Chinese handcuff” illustrated here- 


with tightens when pull is exerted. 
As pull is increased, the grapple 
tightens about the fish—the great- 
er the pull, the tighter the grip— 
without danger of distorting the fish. 
Positive Release: To release, merely 
bump down, then rotate slowly to 
the right and simultaneously ele- 
vate the fishing string until the 
overshot is off the fish. The right 
hand rotation will cause the grapple 
to expand and actually let go of the 
fish — the operator does not have 
to depend on the ability to unscrew 
from a fish. 





SIMPLE ACCESSORIES PROVIDE GREAT VERSATILITY 


EXTENSIONS: Installed between Top Sub and Bowl of Overshot to allow 
tool to be lowered over fish with unengageable upper end. 


OVERSIZE GUIDES: To adapt overshot to insure alignment of tool with 


fish in large holes. 


MILLING GUIDES: To remove burrs from tool joints or drill collars and 


to trim ragged pipe. 


Bowen Releasing and Circulating Overshots are 
also made in Multiple Bowl assemblies for two 
and three sizes of fish. A Bowen Overshot that 
can engage and pack off the drilling string a 
any point of failure should be on every rig floor 
before drilling is undertaken. 


Write for Descriptive Literature 
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RISING INTERNAL consumption and 
a favorable market for exports 
re P Created by the Suez crisis have 
wo — Spurred Mexico to an ambitious pro- 
hat § duction plan for 1957. 

Re The drilling program, calling for 
410 well completions, will exceed the 
all-time footage record set in 1955. 
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The quota of 400 wells for 1956 prob- 
ably was surpassed, since 365 wells 
had been completed by Nov. 30. 
Mexico’s first offshore drilling is 
scheduled to begin at Laguna de 
Tamiahua, south of Tampico, in an 
area which is part of the New Golden 
Lane producing section, The opera- 


tion will be conducted by a private 
contractor, Sharmex, S.A., which has 
a percentage arrangement with Petro- 
leos Mexicanos, the government oil 
monopoly. 

Of the 410 wells to be completed 
during the year (see Table 1), 348 
will be drilled by Pemex and 62 by 
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private contractors who work with 
Pemex under a percentage arrange- 
ment. 

The private companies are: 

1. Compania Independiente Mex- 
ico Americana (CIMA), whose con- 
tracts cover territories in Xicalongo, 
Campeche and San Javier, Nuevo 
Leon. In addition, the company holds 
a contract for offshore drilling near 
Coatzcoalcos, on the gulf, but no im- 
mediate action on this contract is 
planned. 

2. Sharmex, S. A. de C. V., which 
is drilling in the Old Golden Lane 
area, including offshore operations in 
the Laguna de Tamiahua, south of 
Tampico. 

3. E. W. Pauley, who holds a con- 
tract for the Reynosa area. 

4. Isthmus Development Co., 
whose operating area includes terri- 
tories near Ixhuatlan and Nuevo 
Teapa, in the Isthmus region. 

Other private contractors, who op- 
erate on a straight fee basis, are: 

1. Compania Perforadora Latina 
S. A., which operates in Poza Rica. 

2. Compania Perforadora del 
Golfo S. A., also a Poza Rica oper- 
ator. 

3. Petroleo y sus Derivados S. A., 
which operates in ‘Tampico Norte. 

Petroleos Mexicanos has received 
20 new drilling rigs, bringing its total 
to 110 at the close of 1956. At the 
end of 1955, Pemex had 88 rigs in the 
field (see Table 2). 

Pemex’ 1956 operational pace was 
mirrored in its new-field discovery 
rate. Twenty new oil fields were dis- 
covered during 1956 (see Table 3) 
as compared to 15 during the previ- 
ous year. The new discoveries of 
major importance were: 

@San Andrés, Vera Cruz Vera- 
cruz—a big producer. 

® Matamoros, Tamaulipas—opens 
up a new gas producing region. 

®La Tinta, Tamaulipas—sched- 
uled for rapid development because 
of shallowness of field. The oil dis- 
covery was made at less than 800 feet. 

®San Pablo and Mirador in cen- 
tral Veracruz, and Chilapilla, Ta- 
basco—open up new producing areas. 

Mexico’s increase in production is 
keeping pace with rising domestic re- 
quirements which, of course, is the 
industry’s chief aim. The nation’s 
major problem, however, is the need 
for imports of refined products due 
to a lack of refining capacity and in- 
adequate transportation facilities be- 
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FIGURE 2—This jackknife drilling 


r 





rig is being erected on a new well location in Tabasco States 


Jose Colomo oil field. 


tween refineries and centers of con- 
sumption. Imports for 1956 have been 
put at slightly more than 15 million 
barrels—a heavy dollar drain on 
Mexico’s vulnerable balance of pay- 
ments. 

Construction of new refineries and 
pipe lines to solve this problem is the 


fuel oil, chief sources of energy in 
coal-less and arid Mexico, and for 
gasoline, in effect, subsidize the na- 


TABLE 2 
Reynosa and Southern Zone Account for 
Major Part of Increase in Mexico’s Drilling 
Rigs in Operation 







































































No. 1 item on Pemex’ agenda. Al- 

: Number of | Number of t 
though considerable progress has been ' Rigs End of | Rigs End of —_ 
achieved in the past several years, LOCATION 1956 1955 Increase 
much remains to be done. Reynosa.........) 21 12 9 

: f ; Tampico........ 12 10 2 
Reason for the delay is lack of in- Po Rica....... - * 3 
: / Vera Cruz....... 10 8 2 
vestment capital, and that can be Gocthere Some. -- " 24 . 
. ° P aja Valltornia.. . oe 
attributed directly to Pemex’ price 
, ; Total...| 110 88 22 
policy. Low prices for kerosine and 
TABLE 1 
15% of Mexico’s 1957 Wells Will Be Drilled By Private Contractors 
| To be Drilled By: 
Private 
LOCATION Exploratory| Development Total Pemex | Contractors 
SR Fe ee Oe CET eee ae 22 35 57 51 6 
Ce PS Oar mnt eee 8 23 31 23 8 
Tampico Sur (Old Golden Lane)....... 12 10 22 19 3 
I asc Sarknatt oo esa. dicaebna 13 120 133 88 45 
pre re ee a Si 20 24 44 44 i 
ee ae 24 99 123 123 
WG i ccccisunsaderet 99 311 410 348 62 
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FIGURE 3—This rig, shown during a round trip operation, is one of the 21 drilling rigs operating 
in Reynosa. 


tional economy at the expense of the 
petroleum industry. 

In the Federal District, kerosine is 
sold for about four and a half cents 
(U. S.) per gallon and the standard 
grade of gasoline 18 cents. 


The rising market for Mexico’s 
crudes is expected to help in Pemex’ 
determined efforts to solve the invest- 
ment capital problem, and an increase 
in exports can be predicted for the 
immediate future. —The End 


TABLE 3 


LOCATION NAME 


These Are 18 of the 20 Fields Discovered in Mexico in 1956 


| DATE 





Agata 1 
Tamaulipas | 


Agata, Veracruz 
Tamaulipas, Tamps. 

esa Cerrada, Ver. 
Boca de Lima, Ver. 
Las Canas, Ver... 
Loma del Pozo, Ver. 
Guillermo Prieto, Tamps. 
Gutierrez Zamora, Ver... 


Boca de Lima 1 
Las Canas 2 


Tecolutla, Ver... . Tecolutla 2 
San Andres, Ver.. San Andres 1 
Culebra, Tamps.... Culebra 1 


Matamoros, Tamps. Matamoros 1 


Canon Oriental, Tamps. 


Azucar, Tamps..... Azucar 1 
San Pablo, Ver...... San Pablo 4 
Chilapilla, Tab..... ae Chilapilla 1 
Mirador, Central Veracruz. . Mirador | 
La Tinta, Tamps.... La Tinta 1 


Mesa Cerrada 102 


Loma del Pozo 101 
Guillermo Prieto 1 | 
Gutierrez Zamora 2 


Canon Oriental 1 


35-gravity oil 
19-gravity oil 
21-gravity oil 


January 17 
January 27 | 
February 25 


| 
| 
| March 19 16-gravity oil 
| April 6 23-gravity oil 
| April 11 12-gravity oil 
| April 21 Natural gas 
May 29 | 20-gravity oil 
June 9 Oil 
| June 19 Oil 
| August 24 | Condensate 
| August 25 | Natural gas 
| August 27 | Condensate 
September 27 Natural gas and condensate 
| October 23 Natural gas and condensate 
| October 31 | Natural gas and condensate 
| October 31 | Natural gas and condensate 


November 10 Oil 


TABLE 4 
Here Is an Index to Mexico’s Oil Production, Sales, Exports, and Imports From 1953 





Through 1956 














Daily 
Average Annual 
Production Production Domestic 
Production Barrels) (Millions | Sales Exports | Imports 
Index (1938 = of Barrels) | (Millions Millions | (Millions 
YEAR (1938 =100) 106,351) (1938 =38.5) | of Barrels) | of Barrels) | of Barrels) 
ear 191 203,000 72.5 55.5 15.4 8.92 
1954. . 220 233,000 83.6 | 60.6 23.3 | 11.50 
See ee 235 250,000 89.4 63.8 25.8 14.98 
ae 241 256,000 91.0* 68.0* 19.0T 15—plus 
* Approximate. + As of October 31. 
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Trans-Europe 


IN HIS OFFICE in the old Wehr. 
macht barracks on the outskirts of 
Bonn, which houses the West German 
Economics Ministry, a government 
petroleum expert, explained: 


“Last year, for the first time, petro- 
leum consumption in the Federal Re. 


public went over 10 million tons (70 


million barrels). This was an increase 
of nearly 25 percent over 1954. 

“Fuel oil consumption not only 
caught up with, but even slightly ex. 
ceeded, gasoline consumption last 
year. Diesel oil consumption jumped 
14 percent.” 

Chancellor Konrad Adenauet’s pe- 
troleum expert predicted that by 1960 
West Germany will be consuming a 
minimum of 20 million tons (140 mil- 
lion barrels) of crude oil annually, 
and by 1965 30 million tons (200 mil- 
lion barrels plus). 

Across town, in the French section 
of the West German Foreign Office, 
on Koblenzerstrasse, Foreign Minister 
Heinrich von Brentano’s Saar experts 
were engaged in a round of confer- 
ences with inland waterways techni- 
cians of the Federal Transport Min- 
istry and representatives of Ruhr 
industry. Their subject: the Moselle 
river canal, a major proposal to give 
the iron and steel industry of Lor 
raine a water link to Ruhr coal and 
Dutch ports via the Rhine river. 


In the same week the West Ger-§ 


man petroleum industry announced 
plans to build a pipe line linking the 
North Sea and the Ruhr river with 
Esso A. G., Hamburg, financing # 
percent of the cost. 

These were the circumstances that 
spawned the trans-Europe pipe line 
project—the largest and most imagi- 
native pipe line project yet conceived 
on the Continent. 

This project provides for a pipt 
line reaching from the North Sea a 


Wilhelmshaven, the old Germatj 


naval base, to Marseille, the French 
port on the Mediterranean sea. Lat 
eral pipe lines would serve Switzer 
land, Luxemburg and Holland. 
The trans-Europe pipe line prope! 
would be laid between Marseille and 
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selle River Canal. 


and products. 


These are the factors involved: 


© Comparative costs of pipe line and proposed Mo- 


© Rapid rise in Western Europe’s demand for oil 








Leverkusen, in the Ruhr, where it 
would connect with the German 
petroleum companies’ North Sea- 
Ruhr pipe line. 

Tankers could unload Middle East 
crude for Western Europe at Mar- 
seilles, saving transportation costs 
over the long sea route around Spain 
and through the English Channel. 
Savings to the German petroleum in- 
dustry are estimated at between 75 
cents to $1 a ton, 

The Marseille-Ruhr pipe line 
would cover 750 miles, require five 
years for construction and cost $112 
million. The Ruhr-North Sea link 
would cost $40 million and require 
three years for construction. 

Where is the tie-in between the 
Moselle canal and the proposed trans- 
Europe pipe line? 

The Moselle canal is France’s price 
for a final disposition of the Saar 
problem. Canalization of the Moselle 
River would give the French steel in- 
dustry in Lorraine cheaper access to 
Ruhr coal. Lorraine’s finished steel 


all the way to Rotterdam for export 
shipment. 

France’s feeling apparently is that 
if the steel producing capacity of the 
Saar is to be surrendered to West 
Germany, then France’s own steel 
industry—in Lorraine—must be 
strengthened competitively to com- 
pensate for loss of the Saar. 

Canalization of the Moselle River 
would require ten years and cost $150 
million. The canal’s upkeep is esti- 
mated at $10 million annually. 

And since most of the Moselle 
River involved in the canal is inside 
Germany, the French, says one source, 
expect Germany to pay practically 
the entire bill. 

Obviously, the Germans have little 
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use for the Moselle River project. 
Ruhr industry is fighting it, and the 
Federal Transport Ministry is con- 
cerned over the loss of revenue to the 
state-owned Federal railways which 
would result from the Moselle River’s 
canalization. 

Chancellor Adenauer has had the 
Saar problem on his hands since he 
formed the West German govern- 
ment. The Saar dispute is a road- 
block to Franco-German reconcilia- 
tion and economic cooperation, a 
major goal of Adenauer’s foreign 
policy. Furthermore, the prolonged 
Saar dispute has acted as a brake on 
European integration which Ade- 
nauer has pushed so hard. 

Into this complicated—and heated 
—political situation, the German 
petroleum industry, with support of 
the Federal Economics Ministry, has 
stepped with blueprints for a trans- 
Europe pipe line. 

The pipe line would be a boon to 
the entire Western European econ- 
omy, and the pipe line’s German pro- 
ponents argue that France would 
snap up a chance to trade a Moselle 
canal for the pipe line, which would 
benefit the entire French economy in- 
stead of merely the Lorraine steel 
industry. 

Aside from the fact that the pipe 
line would cost less than Moselle 
canalization ($112 million vs. $150 
million), it has these additional ad- 
vantages over the canal project: 

1. Construction time for the pipe 
line would be half that required for 
the canal. 

2. The pipe line would require 
negligible maintenance and upkeep 
compared with that required for a 
Moselle canal. 

3. Cost of the pipe line could be 
amortized before the canal was con- 





structed and put into operation. 

Politically, the pipe line’s propo- 
nents argue that it would help infuse 
energy into the European integration 
movement, which has been waning. 

Some of Adenauer’s top advisers 
feel that, in the current stage, Euro- 
pean economic cooperation should be 
pitched on the technical level exem- 
plified by the pipe line project. Inte- 
gration projects like “Euratom,” the 
proposed Western Europe-wide 
atomic energy pool, are, these advis- 
ers feel, premature and a handicap 
to the realization of more immedi- 
ately practical cooperative undertak- 
ings. 

West Germany’s big petroleum 
companies—Standard Oil, Shell and 
British Petroleum—are pushing the 
trans-Europe pipe line project on an 
economics level. 

At the present rate of industrial 
expansion, West Germany and other 
Western European countries are 
headed for a critical power shortage, 
proponents of the project say. The. 
Ruhr coal industry is ailing, and the 
industry’s doctors have just about 
given up hope for its recovery, they 
add. Despite planning by the Bonn 
government, nuclear energy still is a 
long way off for German industry. 

Industry’s concern is with the pres- 
ent; its answer to the energy shortage 
is increased use of petroleum, The 
same applies to the German economy 
in general. Heating, for example, is 
being shifted rapidly from coal to oil. 

Increasing reliance on petroleum as 
the nation’s primary energy source is 
reflected throughout West Europe, 
where petroleum consumption is at 
an all-time peak. 

German Esso’s participation in the 
North Sea-Ruhr pipe line project, for 
example, is being taken under the 
company’s three-year expansion pro- 
gram costing $125 Million. Aside 
from participation in the pipe line, 
the biggest item in this program is 
the construction of a refinery near 
Leverkusen. 


If the trans-Europe pipe line mate- 
rializes, the North Sea-Ruhr pipe line 
will be used to supply crude oil dis- 
charge at Marseilles, France, to Ger- 
many’s refineries at Hamburg. If not, 
the North Sea line will move oil in 
the opposite direction—from tankers 
discharging it at Wilhelmshaven, Ger- 
many, to refineries in the Ruhr. 


—The End 
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the Middle East. 


Israel Steps Up Drilling 
And Production Operations 


Nation’s single oil producing field scheduled 
to reach production level of 2100-2800 barrels daily this 


month. 


Dislocation of oil supplies from the 
Middle East has prompted Israel to 
increase oil production and speed ad- 
ditional drilling operations in its only 
successful field to produce 2100 to 
2800 barrels of oil daily by February. 

While Israel’s petroleum produc- 
tion still is small compared with its 
annual needs, every barrel produced 
domestically saves the country be- 
tween $3 and $4 of its scant supply 
of hard currency. According to Dr. 
Walter R. Fehr, 
geologist, Israel could easily become 


Swiss consulting 
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self-sufficient in petroleum within the 
next decade. 

Oil was discovered in the Heletz 
field, 30 miles south of Tel Aviv, in 
September, 1955, by Israel Oil Pros- 
pectors Corporation, Ltd., and Lapi- 
doth Israel Petroleum Corporation, 
Ltd., two Israeli companies which are 
jointly operating the license areas 
granted to each. Since then, eight 
other flowing wells have been drilled, 
six of which currently are in produc- 
tion. 

The remaining three wells will be 
put into production as soon as the 
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FIGURE 1—This cable tool rig is drilling in the Dead Sea area as Israel's exploration operations are stepped up to offset the stoppage of crude from 


operators can obtain required steel 
tubing and other equipment to com- 
plete them. This became known re- 
cently in the first report since hos 
tilities between Israel and Egypt 
began on October 29. 

In addition, the oil companies are 
drilling five additional wells in Heletz, 
and are planning to drill at a sixth 
location there as soon as another rig 
becomes available. A well also is 
being drilled at Brur, southwest of 
Heletz, and a deep exploratory well 
is being drilled in the Dead Sea area, 


near the site of the Biblical city of 


Sodom. 

Since the discovery of Israel’s only 
oil, the report said, the companies 
have produced Heletz oil conserva 
tively through small chokes lest 4 
more rapid operation destroy the gas 


pressure. However, it was reported § 


that with the onset of hostilities, the 
chance had to be taken of increasing 
the size of the chokes. 

The initial experiment occurred at 
Heletz 1, the discovery well, which, 
on a %4¢-inch choke, was producing 
125 barrels of oil daily, with a top 


February 1, 195/ 

















Fe 




















from 


steel 
om- 


re- 
hos- 
sypt 


are 
letz, 
ixth 
- rig 
> is 
t of 
well 
rea, 
y of 





only 

nies 

rva- 

st a 
gas 

rted § 


sing 


d at 
rich, 
cing 

top 











ressure of 119 pounds per square 
inch. With the choke increased to 
one-quarter inch, the yield was 205 
barrels a day, an increase of 64 per- 
cent. The top pressure dropped only 
to 111 pounds per square inch, which 
was considered safe. 

The second well on which the 
choke-size was increased was Heletz 
5, where the pressure was lower. On 
the %4g-inch choke, it was producing 
an average of 125 barrels per day 
with a top pressure of 99 psi, With 
the choke increased to one-quarter of 
an inch, production rose to 190 barrels 
a day with a pressure drop to 88 psi. 

The experiments proved so success- 
ful that field managers are planning 
to increase the choke size on the other 
producers, Heletz 2, 3, 11 and 12. 

Because of the growing national 
need for oil, particularly in short sup- 
ply since Soviet Russia cancelled its 
contract to supply Israel with 20 per- 
cent of its domestic needs, further 
development at Heletz is being accel- 
erated. 

The companies own five drilling 
rigs which are at work and have 
rented two more from Water Works, 
Ltd., an Israeli company which drills 
deep water wells for irrigation and 
living purposes, The companies plan 
to lease an additional rig from Water 
Works, and are negotiating for at 
least two extra rigs from other oil 
companies which have decided to sus- 
pend Israel operations. 

Thus, the companies expect to have 
10 rigs working at Heletz and Brur, 
as well as the wildcat test in the 
Dead Sea region. 

It appears that, barring an un- 
fortunate complication, a minimum of 
60 wells and perhaps as many as 100 
will be producing before the Heletz 
field is entirely drilled up. Dr. Fehr 
feels that the field’s reserves cannot 
be expected to be less than 10 million 
barrels and, in view of known geologi- 
cal and gravity data, may be in the 
order of 50 million barrels. 

The field’s productive area, which 
has been proved by consecutive offset 
wells, is slightly more than a mile 
long in the north-south direction and 
about 3500 feet in the east-west di- 
rection, making about 500 acres defi- 
nitely classed as productive. All known 
geological data pointed to a larger 
field. 

There is not less than 260 feet of 
effective oil column, with the sum- 
mit of the structure yet to be found 
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THE HELETZ OIL FIELD 
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FIGURE 2—Heletz 11, located in Israel's single oil field, was brought in as a flowing well. 
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FIGURE 3—Seismic shot holes are being drilled by the Weismann Institute near Sodom. 


by drilling. No salt water has been 
found even in the southernmost well, 
Heletz 6, which is 230 feet lower 
structurally on the producing horizon 
than Heletz 7, the highest well, com- 
pleted at the end of October. 

The western limit of the producing 


sand appears to have been defined. 
The crest of the structure is ex- 
pected to lie still farther north. 

A dry hole drilled at Negba, five 
miles to the northeast, encountered 
sand correlative with the producing 


sand at Heletz and 282 feet lower 


structurally than Heletz 7. Structure 
drilling at Negba has shown this dry 
hole to be about 165 feet lower than 
the Negba structural crest, so it may 
be that the present Heletz produc- 
tion is located at the extreme south 
end of a structure about five miles 


FIGURE 4—This core drilling operation near Heletz field is being conducted by Pan Israel and Israel Mediterranean. 
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long. Gravity data appear to confirm 
this. A series of four gravity maxima, 
trending slightly east of due north oc- 
cur, according to Dr, Fehr’s interpre- 
tation, from Beeri, 15 miles south of 
Heletz, to Negba. The crest of the 
Negba maximum lies about four miles 
north of current Heletz production. 

A production MER of 125 barrels 
daily for each well drilled in the field 
had been established. The pay zone 
apparently thickens eastward and 
wedges out westward. Heletz 4, the 
westernmost well completed yet, en- 
countered only about three feet of 
sand, according to the contact electric 
log. Nevertheless, it came in as a good 
producer, emphasizing the excellent 
permeability of the sand. Field spacing 
has been increased from the originally- 
intended 40 acres to 80-acre spacing. 

In addition to being permeable, the 
sands are highly saturated, not too 
deep and the structure as is known 
thus far probably is a large one. And 
no salt water has been found. 

However, the producing sand may 
be erratic in its development, and 
stratigraphy probably will be at least 
as important a factor as structure 
when ultimate reserves of the field 
can be calculated, The pressures are 
normal at best, and a pronounced 
pressure drop could adversely affect 
production. 

Greater reservoir energy may be en- 
countered as drilling reaches the crest 
of the structure. It is true that a deep 
test, located at or near the crest of 
the structure when it has been de- 
termined, might reveal deeper pays 
which have not been evaluated. 

Seven-inch casing usually is run in 
Heletz wells, a factor which would 
allow deeper drilling later if deeper 
pays were found. 

Lost circulation is a problem, par- 
ticularly in the Judean limestone sec- 
tion (Cretaceous) at about 3500 feet, 
where cavernous conditions are apt 
to be encountered suddenly. 

Following the Heletz discovery, a 
five-mile, seven-inch crude pipe line 
was built to the railhead at Ashkelon 
for shipment of crude to the Haifa re- 
finery by rail as soon as loading fa- 
cilities were completed. Tank trucks 
were being used. Crude storage facili- 
ties at Heletz can accommodate up 
to 14,000 barrels. To increase trans- 
portation capacity, a new pipe line 
may be built to the nearby Mediter- 
ranean coast at Sukrer. From there, 
coastal tankers would take crude to 
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Creole president tells WORLD OIL: 








Venezuela Can Supply Only 
Small Part of Europe’s Needs 





made to Tulsa. 





Can Venezuela furnish “stop gap” oil for Europe in the 
event the Middle East supplies are cut off? These and other 
questions were answered by H. W. Haight, president of 
Creole Petroleum Corp., Venezuela, during a recent visit he 








By ANTHONY GIBBON 
Wor tp Ot Staff 


Q. Can Venezuelan production sup- 
ply the needs of Western Europe 
in the event Middle East supplies 
are cut off? 

A. Only a small amount of the oil 
which Europe is demanding as a 
result of the Middle East crisis can 
come from Venezuela. Venezuelan 
fields are already being produced 
at a maximum efficiency rate and 
it “will be very difficult” to in- 
crease output more than already 
programmed several months ago. 
Venezuela cannot up “immedi- 
ately” its production from ap- 


proximately 2.5 million barrels a 
day to 3.5 million barrels to take 
care of Europe. 

Q. What would be the effect on Vene- 
zuelan fields if production valves 
are opened wide? 

A. Venezuela could increase its pro- 
duction a million or more barrels 
a day, but it would mean ruining 
the fields, and neither the oil com- 
panies nor the government would 
likely do that. Venezuela already 
is producing at the maximum ef- 


ficiency rate. 
Continued on next page. 





the Consolidated refinery at Haifa. 

Other wildcats in Israel, including 
those elsewhere along the Mediter- 
ranean coastal plain, all have been 
dry. But exploration in Israel still is 
in an early stage and it may be that 
very little acreage has been con- 
demned. The Beeri dry hole, for in- 
stance, which penetrated a thick 
Jurasssic section in the almost 12,000 
feet of hole drilled, was located on a 
big gravity maximum. But it now ap- 
pears from correlation of the log of 
this well that the sand productive at 
Heletz may have been faulted out at 
Beeri. 

One of the factors that has con- 
tributed to the lower price of Middle 


East oil has been the effectiveness of 
gravity exploration, among the 
cheapest of geophysical exploration 
techniques. Gravity work has been 
particularly effective in Saudi Arabia 
and in the Suez graben in Egypt. 
Now, it appears from structure and 
wildcat drilling that gravity maxima 
in Israel often indicate a big anti- 
cline. And if the trend of gravity 
anomalies extending northward from 
Beeri, Saad, Hesi, and Negba lives 
up to expectations, Israel could be- 
come self-sufficient oil-wise in ten 
years. Current domestic requirements 
are about 28,000 barrels a day. 
—The End 
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Q. Is this the only problem to in- 
creasing production? 

A. There are other problems involved 
in refining. For instance, most of 
the companies operating in Vene- 
zuela sell on long-term contract 
and the crude’s destination was 
determined before the Suez Canal 
was blocked. 

Creole has done one thing, how- 
ever, to get more crude to meet 
the rising demand from Europe. 
The firm has reduced refinery 
runs by about 30,000 barrels a day 
in Venezuela. However, this move 
was possible because of the high 
stocks of gasoline and refined 
products. 

We are in the same boat there as 
in the U. S. Our stocks are too 
high. 

Q. How about the supply picture: 
Does this affect efforts to increase 
production ? 

A. Venezuelan production can be in- 
creased only at the programmed 
rate because of the limiting factor 
of pipe supplies and other mate- 
rials. The increase will be about 
300,000 barrels daily by the end 
of 1957, bringing the output to 
about 2.8 million barrels. 

Q. What is the feeling in Venezuela 
as regards limiting oil imports into 
the U. S? 

A. The Venezuelan government and 
the oil companies there are de- 
sirous of preventing U. S. legisla- 
tion against imports and are co- 
operating with import quotas. 
Venezuela has always been friendly 
to the U. S., and is vitally con- 
cerned with the import picture in 
the U. S. since approximately 
800,000 barrels daily, or about 38 
percent of the output, goes to the 
U.S. 

Oil is the basis of Venezuela’s 
economy and a big curb on im- 
ports to the U. S., like a 20 per- 
cent cut, would bring on a depres- 
sion and affect the whole country. 
As a result, the Venezuelans get 
bothered whenever the import 
question comes up in Congress. 
Although exports to the U. S. are 
vital, Venezuela does not expect 
to be allowed “to flood the U. S. 
with foreign oil.” 

They just don’t want any cutback. 
They were very well pleased with 

Flemming’s recommendation (that 

Venezuelan and Canadian oil be 

exempt from quotas. ) 
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A. 


A. 


Returning to the Middle East 
crisis, what effect has it had on 
Venezuelan operations? 

The main impact so far on Vene- 
zuela of the Middle East crisis has 
been an increased demand for 
heavy crude oil. However, the 
heavy crude demand has been con- 
stantly larger in Venezuela and 
the demand has merely become 
stronger. As a result, there is a 
shortage of the crude there and 
the prospects for increasing output 
is dim because of lack of transmis- 
sion lines. 

Creole has one concession that 
produces heavy crude, but we will 
not be able to get pipe shipments 
for a line until 1959. Demand for 
heavy fuel oil, as reported in the 
Mid-Continent and Gulf Coast 
areas, also is high in Venezuela, 
but any increase in exports would 
have to come from stocks. It re- 
mains to be seen whether this fuel 
oil will be diverted to Europe. If 
all of it were to go to the conti- 
nent, there would be a serious 
shortage in the United States. 


. Are there any currency exchange 


problems involved in the current 
situation so far as Venezuela is 
concerned ? 

There may be difficulties over 
shipping oil from Venezuela to 
Europe because of a shortage of 
dollars by the European countries. 
The Middle East is “sterling oil,” 
and they (Britain and France) 
don’t have too many dollars to 
buy oil in Venezuela or the U. S. 
One possibility is that the Middle 
East oil shipments to the U. S. 
will be diverted to Europe because 
they can be purchased in sterling. 


—The End 





How to Get Your 
1956 Editorial Index 


A complete editorial index cover- 
ing all issues of WORLD OIL pub- 
lished during 1956 has been compiled 
and bound separately in convenient 
pamphlet form. It will be sent free 
to all subscribers requesting copies. 

To get your copy, address orders 
to the Librarian, Gulf Publishing 
Company, Post Office Box 2608, 
Houston 1, Texas. Or if you prefer, 
you can use the convenient Readers’ 
Service Blue Postcard on the last 
page of this issue. Just check the 
square indicated. Fill in your name 
and address. Drop the postage-paid 
card in the mail and the index will 
be sent you. 

Act now. The supply is limited. 














Sunset International Test 
Is Oil and Gas Producer 


Sunset International Petroleum 
Corporation’s initial venture in Ca- 
nadian oil exploration resulted in an 
oil and gas producer near Edmonton, 
Alta. On formation tests, the well 
flowed 38 gravity crude and natural | 
gas at a daily rate of up to 1,250,000 
cubic feet. 

Casing has been set and cemented 
at 4100 feet and a thorough produc- 
tion test was scheduled. 

The well was drilled in a joint ven- 
ture by Sunset, Terminal Oil Co., and 
Douglas Oil Co., Los Angeles, and 
Brinkerhoff Drilling Co., Calgary, 
Alta. The latter is operator, and each 
of the four holds a 25 percent interest 
in the venture. 




















Pemex Investments During 
1957 to Hit $32 Million 


Investments by Petroleos Mexica- 
nos, government oil monopoly, for the 
current year will total $32 million, 
To fulfill its program of drilling and 
exploration; refinery, pipe line and 
storage construction; and purchase of 
equipment, tank cars and ships, 
Pemex will depend primarily on local 
capital and internal credit, although 
some assistance is expected from 
sources outside the country. 

In addition to its drilling plans, J 
major projects outlined for 1957 in- § 
clude: 

















@ Purchase of 40 drilling rigs, 100 





rail tank cars and three tankers for 
the Pemex fleet. 








@ Installation of a new cracking 
plant at the “18 de Marzo” refinery. § 







@ Completion of a drydock and § 





shipyard at San Juan de Ulua. 





©@ Construction of a refinery at 


Ciudad Madero, 







@ Expansion and modernization of § 





Arbol Grande refinery. 






@ A new lubricants refinery in Mi 






natitlan. 






@ Start of construction of a new 





Poza Rica refinery. 
© Additional plant for the lubr- 
cants refinery at Salamanca. 








© Pipe line expansion and improve 
ment of the lines between Tampico 
and Monterrey, Xacotla-Alamos, and 
the natural gas lines out of Reynosa, 
Poza Rica and Ciudad Pemex. 
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ComMERCIAL air trans- 
portation is one of the fast- 
est-growing industries in 
America. But it should never 
be forgotten that with almost 
every new stride this indus- 
try has taken, the petroleum 
industry has had to be one 
jump ahead . . . has had to 
be ready with the lubricants 
and fuels to fit the job. We 
of The Texas Company are 
proud that our association 
with this vital industry has 
been such a long and success- 





ful one. In fact... 











For more than 20 years, more 
scheduled revenue airline 
miles in the U. S. have been 
flown with Texaco Aircraft 
Engine Oil than with all other 


. brands combined. 
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The Texas Company (§ 
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Right down the petroleum production line... 


Macks HANDLE THE IMPORTANT JOBS 


Like every other industry with challenging, big- 
time hauling jobs to do, the petroleum industry 
depends on its Macks... all the way from drilling 
wells to service station deliveries. Petroleum pro- 
ducers have found through long experience that 
their equipment travels at the lowest cost per mile 
. . . their products move at the lowest cost per 
gallon ... in the Mack made for the job. 


Whatever you have to haul, wherever you want to 
haul it, if it’s an important job, it’s a Mack-sized 
job. Users agree that no other heavy-duty truck 
is engineered to the tough, demanding jobs with 
the same thoroughness and precision as Macks... 
no other truck can be counted on for the same high- 
volume, high-efficiency hauling, year after year. 


Want proof? Ask operators of Macks. Any Mack 
Branch or Distributor will gladly give you names. 


FACTS ON MACKS 


Did you know that Mack makes more of its component 
parts than any other truck manufacturer? Engines—both 
diesel and gasoline—frames, transmissions, gears, axles, 
cabs ... all are products of the most precise mass pro- 
duction techniques in the automotive industry. This is one 
good reason why the familiar expression “Built like a 
Mack” symbolizes the utmost in strength and endurance. 


FIRST NAME FOR TRUCKS 


Mack Trucks, Inc., Plainfield, New Jersey. 
In Canada: Mack Trucks of Canada, Ltd. 


“Have trucks, will travel”’ applies to today’s fast-moving drill- 
ing crews. Large Mack diesels haul derricks and drilling equip- 

, ment weighing as much as 100 tons to field sites, usually many 
miles from paved roads. Here trucks stay till the job is finished, 
often furnishing engine power for pumping or drilling. 
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Lengthening fuel lines. Heavy-duty Mack trucks help to 
lay and maintain America’s arterial system of oil pipe lines, 
which now totals 193,700 miles of pipe 2” to 30” in diameter. 
Other big Mack units haul crude oil to gathering lines and 
transport refined products from pipe line terminals. 


Distributing petroleum products of all kinds is a job for 
Mack tanker trucks. These volume haulers deliver gasoline 
and diesel fuel to service stations and farms, fuel oil and 
liquefied petroleum gases to millions of homes, industrial 
and institutional buildings at a fraction of a cent per gallon. 
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MOUSETRAP, STEAM TRAP, SEWER TRAP 


...1t makes no difference 









, . . the world won’t beat a path to the door of to mass production and volume sales . . . which 


the man who builds a better one and then doesn’t means lower costs and 
a © 
. i ; ‘ } F 


advertise it so that people will know about his lower prices. 
YES ADVERTISING BENEFITS YOu! 





product, know where it can be bought and how 


: Yes, “‘Advertisin 
much it costs. : 6 


Benefits You” . 
Advertising benefits the buyer, too. It tells you *specially business- 
the product story, makes it easy for you to buy. paper advertising. 


Even more important to you, advertising leads 
WORLD OIL 
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Costa Rica to Seek 
Company Concession Bids 


Costa Rica will ask oil companies 
for bids for exploration and develop- 
ment concessions in two areas of the 
country. One is in the province of 
Heridia and the other in the province 
of Puntarenas bordering the Pacific 
Ocean. 

Although Costa Rica is drafting a 
petroleum law, officials of the Divi- 
sion of Industries, Ministry of Agricul- 
ture, which is in charge of oil conces- 
sions, stated that the two concessions 
will be granted prior to the enactment 
of such a law, They stated that under 
the circumstances, any agreement 
reached with oil companies for rights 
will be on the basis of a contractual 
arrangement subject to approval by 
the Legislative Assembly. They stated 
late in October that nine American 
oil companies have expressed an inter- 
est in the concessions. 

At present, Union Oil of California 
is the only company holding explora- 
tion and development rights for pe- 
troleum in Costa Rica. Union located 
oil deposits in the province of Limon 
this year near the Panama border. 
However, the deposits have not yet 
been determined commercially feasi- 
ble. Union is reported to be one of 
the American oil companies that is 
interested in the new concessions that 
are to be offered. 


Saskatchewan Government 
Publishes Contour Maps 


Two maps of Saskatchewan, show- 
ing gravity contour lines, have been 
compiled by the provincial Depart- 
ment of Mineral Resources and are 
available from the department. 

One map deals with the northern 
part of the province and the other is 
of the southern area. Each has been 
compiled from gravity data submitted 
to the department by crown permit 
holders in compliance with regula- 
tions under the Minerals Resources 
Act. Only that information that has 
now attained non-confidential status 
is included. 

These are the first maps of this 
kind to be issued by the department 
and revised editions will be published 
when further information is available. 
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France Sets Algeria Area Payoff 
At 150 Million Barrels of Oil 


Will France find 150 million bar- 
rels of oil in a remote area of Algeria? 
At least that much must be found to 
make development and shipment pay 
off, French companies figure. 

About 80 miles from an Algerian 
Sahara desert oasis, boasting 3000 in- 
habitants and located about 500 miles 
southeast of Algiers, production of 
about 2000 barrels a day of light oil 
was found at slightly more than 11,- 
000 feet. There was no uncertainty 
about the thickness of the Ouargla 
well deposit but doubt was expressed 
concerning its extent since the forma- 
tion had not been determined. 

Another factor which has curbed 
the enthusiasm of drillers for the Na- 
tional Society for Prospection and 
Study of Petroleum in Algeria 
(SNREPAL) was the remote loca- 





Guatemala Concession 


Is Granted to SoCal 


Standard Oil Company of Cali- 
fornia reportedly has been awarded 
a 66,717-acre concession in Guate- 
mala. SoCal’s concession lies along 
the Caribbean coast in northern Iza- 
bal province. 

Holding interests in the SoCal con- 
cession are Standard Oil Company 
(Ohio), The Ohio Oil Company, 
Bandini Petroleum Co., Texas Petro- 
leum Co., Signal Oil and Gas Co., 
and Petroleos Guatemaltecos. Total 
acreage under concession in Guate- 
mala amounts to 1,452,175 acres. 

Earlier, Continental Oil Company 
of Guatemala was granted explora- 
tion rights on 394,000 acres. This 
acreage was to be combined with 
earlier concessions to The Ohio Oil 
Company and Amerada Petroleum 
Corporation and explored as a unit. 

On October 29, Petroleos Atlas 
Guatemala S. A, was assigned explo- 
ration rights on about 250,000 acres, 
and Guatemala Atlantic Corporation 
acquired about 500,000 acres, all in 
Northern Peten. 

Esso Standard of Guatemala Inc., 
also was scheduled to receive a north- 
ern Peten grant of more than 300,000 
acres, located between Continental 
and Shell permits. These grants run 
to total number of Guatemalan con- 
cessions announced so far to 14. 


tion. With Mediterranean ports ap- 
proximately 500 miles distant, the 
new well is 400 miles northwest of an 
earlier discovery at Edjele, near the 
Algerian-Libyan border. 

Unless crude reserves of about 150 
million barrels can be established, one 
report indicated that producing any 
lesser amount would be uneconomic. 

The production of the Ouargla dis- 
covery is approximately the same as 
the production discovered about 150 
miles from Algiers earlier by Com- 
pagnie Francaise des Petroles d’Al- 
gerie, in which the state owns 35 per- 
cent interest. The CFPA well found 
oil in Triassic sandstone at 8500 feet. 

In French West Africa, results have 


been more reassuring. There, oil has ° 


been discovered at 4000 feet in dolo- 
mite, which led the prospectors, So- 
ciete des Petroles d’Afrique Equato- 
riale Francaise, also a state controlled 
company, to put five rigs in operation. 

While the volume of production is 
not large—ranging between 600,000 
barrels and 800,000 barrels annually, 
transportation is less of a problem. 
Storage facilities have been installed 
at Cap-Lopez. 


German Firms Get Permits 
In Syria and Northern Saar 

By a decree of the Syrian govern- 
ment, Societe des Petroles Concordia 
of Damascus, an affiliate of the 
Deutsche Erdoel AG., has been 
granted an exploratory permit cover- 
ing about 5800 square miles in north- 
eastern Syria. 

It is believed that in this part of 
the country the stratigraphic and 
structural conditions are similar to 
those in neighboring Iraq. 

Meanwhile, after concessions were 
granted for a narrow area in the 
northern part of the Saar Territory, 
exploration concessions covering all 
those parts of the Saar area which are 
likely oil prospects have been granted 
to Deutsche Erdoel AG., Deutsche 
Schachtbau- und Tiefbohrgesellschaft 
mbH., Mobil Oil AG and Wintershall 
AG. 

In various mines in the Saar terri- 
tory, particularly in the Frankenholz 
mine near Neunkirchen, oil traces 
previously have been found in the 
Carboniferous. 
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What's Happening 








Robert Gillespie E. H. O. Elkington 


ROBERT GILLESPIE, C. B. E., 
has been appointed a managing direc- 
tor of The British Petroleum Com- 
pany Limited. He fills a vacancy 
caused by the retirement from the 
board of directors of E. H. O. ELK- 
INGTON. 

Gillespie joined the British Tanker 
Company (now the BP Tanker Com- 
pany), shipping organization of Brit- 
ish Petroleum, in 1922. He was 
appointed general manager of the 
British Tanker Company in 1944, be- 
coming a director in 1946 and man- 
aging director in 1950. In the New 
Year Honors in 1951 Gillespie was 
created a Commander of the British 
Empire (C.B.E.). 

Elkington joined British Petroleum 
in 1921 and from 1929 to 1937 was 
general manager in Iran and Iraq. 
He was appointed a managing direc- 


tor in 1947. 


J. HOUSTON JACKSON, general 
manager of the BP Tanker Company 
has been appointed a director of that 
company. He retains the general man- 
agership. 

* 

WILBURN T. ASKEW has been 
elected president of Sun Oil Com- 
pany, Ltd., of Canada, succeeding 
JOSEPH N. PEW, JR., chairman of 
the parent concern, Sun Oil Com- 
pany. Askew will be headquartered at 
the Canadian firm’s offices in Toronto. 
He was until recently manager of the 
Marcus Hook, Penn., refinery. Askew 
is thus the first resident president of 
the Canadian firm, after 25 years with 
the parent firm. 

. 

W. C. SUMMY, former assistant 
division production superintendent in 
Sinclair Oil and Gas Company’s Hous- 
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ton office, has been transferred to 
Sinclair Oil and Refining Company 
as superintendent of its Santa Bar- 
bara, Venezuela, operations, 

* 


WALTER G. WELSCH has been 
named manager of Texaco S. A. 
(Mexico), succeeding K. B. NIVEN, 
retired. Welsch was previously assist- 


ant manager. 
> 


ROBERT J. BELKNAP has been 
named managing director of Stand- 
ard-Vacuum Oil Company (East 
Africa) Ltd. at Nairobi, succeeding 
L. H. TREMAINE, retired. Belknap 
started with Stanvac in 1938 as dis- 
trict sales manager in Calcutta, and 
most recently was general manager of 
Standard-Vacuum Sales Company in 
Indonesia. JOHN R. KENDALL will 
replace Belknap in his previous post. 

* 


DAHL M. DUFF has been trans- 
ferred to the staff of the Middle East 
advisor of Standard Oil Company 
(New Jersey) in New York City. 
Duff’s former post was in the Public 
Relations department. 


® 

Rear Admiral CARL G. DRES- 
CHER has been named assistant di- 
rector of foreign 
operations by Sin- 
clair Oil Corpo- 
ration. A Naval 
Academy graduate, 
Adm. Drescher has 
served the Navy in 
several petroleum 
posts, and was the 
Navy’s first director 
of the rotated posi- 
tion of ASPPA. He 
will now be located in Sinclair’s New 
York office, helping direct the com- 
pany’s foreign exploration, produc- 
tion, supply and distribution activities. 





Carl G. Drescher 


W. C. LANE has been appointed 
manager of Standard Oil Company 
of California’s Foreign Trade depart- 
ment, succeeding J. E. BLACK, who 
has retired. 

Lane, who had been assistant man- 





ager of the department since 1946, 
has been with Standard for nearly 30 
years. A native of Seattle, he attended 
the University of Washington and 
joined the company as a service sta- 
tion salesman. 

During his career, Lane has served 
in various sales capacities on the West 
Coast and at one time headed the 
Company’s New York office. During 
World War II he served with the 
U.S. Navy. 

A resident of San Mateo, he is a 
member of the Stock Exchange Club 
of San Francisco and the Peninsula 
Golf and Country Club. 

Black, who served nearly 45 years 
with Standard before retiring, was 
appointed manager of the Foreign 
Trade department in 1931. His early 
career included assignments in cleri- 
cal and sales capacities, and service 


with the Navy in World War I. 


DR. S. K. CHAKRAVORTY has 
been appointed production manager 
of New Superior 
Oils of Canada 
Limited, succeeding 
B. H. COREY, who 
recently resigned. 

Dr. Chakravorty 
has served as chief 
petroleum engineer 
for New Superior 
Oils of Canada 
Limited since De- 
cember, 1953. He 
received his Master’s Degree from the 
University of Calcutta, completed his 
undergraduate and graduate work at 
the Colorado School of Mines and 
obtained his Ph.D. from the Univer- 


sity of Kansas. 





Dr. S. K. Chakravorty 


After obtaining extensive experi- 
ence in petroleum geology and petro- 
leum engineering in Kansas, Okla- 
homa, and Colorado, he joined the 
Saskatchewan government in June, 
1951, as supervisor of petroleum en- 
gineering and geology, being pro- 
moted later to the position of chief 
oil and gas conservation officer. He 
remained in that position until his ap- 
pointment with New Superior in 1953. 
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Wherever COSASCO Access Nipples 
are installed, you can go in against 
pressure with ease and perfect 
safety. At well heads, either the 
production string or annulus can be 
entered for instrument work. At 
refineries or along pipe lines, sam- 
plers, thermocouples, hydrogen 
probes, or coupons for corrosion 
studies can be inserted without inter- 
fering with operations! And expen- 
sive valves or other externals can 
be replaced or removed at will and 
without loss of pressure or product. 


The COSASCO Access Nipple has a 
removable low carbon grade 303-304 
stainless steel plug which, when 
turned down on the fine threads in 


Now! Enter against 
pressure 


at any time 








the nipple outlet, effectively seals off 
the nipple at a tapered seat below. 
By-pass holes in the plug wall, be- 
tween primary and secondary seals, 
provide communication through the 
plug to the exterior when the plug 
is backed out against a safety ring 
run down on the pipe threads on the 
nipple body. 


How entry is gained 


With the COSASCO Retriever (Lubri- 
cator) and a full-opening valve mounted 
on the Access Nipple, COSASCO plugs, 
coupon holders or other units for in- 
spection, testing, sampling, can be in- 
stalled and removed at will regardless 
of pressure and without equipment shut- 
down. Details will be supplied promptly, 
on request. 





safely... 











/ 
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Diagram and cutaway 
view of COSASCO Ac- 
cess Nipple with plug in- 
stalled. (Formerly the 
Scotch Nipple). 


What's your 
problem ? 


If it’s an entry-against-pressure 
problem, COSASCO engineers in- 
vite you to submit details. Send 
blue prints and drawings to depict 
the problem, and the COSASCO 
solution will be supplied without 





charge. And you will be under no 
obligation whatever for this service. 


: COSASCO Access Nipples are 
- applicable to any pressure or stor- 


ww Protect equipment... Save product www, ge system, hydraulic or gaseous. 


$ASCO 


3463 Ocean View Boulevard, Glendale 8, California 
Address Mail to P.O. Box 277, LaCanada, California 2 Export Office: 617 S. Olive Street, Los Angeles 14, California 


As a coupon holder for 
nipple, with a thread and corrosion studies through 
seat protector replacing taps in pipe lines and 
the plug. pressured vessels. 


As a valve re-installation 





As a gauge valve, with 
plug installed. Gauge 
screws into end of plug. 













Division of 
Perfect Circle Corporation 
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A combination sample catcher and _ metal box and a pyramid shaped 
washer can be built easily into the 
apron attached below the shale shaker. 
The cuttings catcher consists of square 





DRILLING HINTS 


These How-To-Do-It ideas Can Save You Money 












screen basket. 
Mount the metal box in the apron 
as shown. When a sample is desired, 




















ton 1, Texas. 





How-To-Do-It 


Ideas 


Earn Money, 


too! 


$10—Wortp On editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation... 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wor.tp On, P. O. Box 2608, Hous- 


if accepted, 
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Build Cuttings Catcher from Metal Box and Screen Basket 


insert the screen basket in the metal 
box. After the sample has been col- 
lected, remove the basket and wash 
it with a good stream of water. 


Braced Upright Lifts 
Drilling Suction Line 


To raise and lower the suction line 
on a drilling rig, weld a 4-inch up- 
right approximately four feet in 
length to the end of the pump skid 
and brace this with joints of 2-inch. 
A well-braced candilever frame made 
of 3-inch pipe will fit down inside 
the 4-inch and is made so that it will 
swivel inside the 4-inch, Weld a hand- 
operated winch near the cross piece 
of the 3-inch pipe. Run a simple ar- 
rangement of pulleys at the top of 
the post and at the end of the candi- 
lever, and a small wire line to the 
neck of the section line. By operating 
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So many improvements have been 

incorporated in this bit (which was 

already a proven product)—improve- 
ments in construction and engineering, improve- 
ments in metallurgy, improvements in tooth design 
and pattern —that today we firmly believe that any 
series of tests will prove H.C. Smith 3-Cutter Rock 
Bits are the best! Men in the field seem to agree... 
at any rate, so great has been the demand for the 
new H.C. Smith Bits that our production is now more 
than double our full-capacity output of a year ago. 


The first time you run one of the new H.C. Smith 
Bits, we believe it will prove to you that 


You'll always do better with H. C. Smith Bits! 





es 


GENERAL OFFICES, EXPORT OFFICES BRANCHES IN ALL PRINCIPAL OIL CENTERS 
AND PLANT: COMPTON, CALIF. IN THE UNITED STATES AND CANADA 
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HERE’S A PAIR WITHOUT 
iN OR FAR COMPARE FOR PROTECTING 

DRILL COLLARS AND 

TOOL JOINT THREADS 


There are those who are convinced 
zinc is the best type compound for maxi- 
mum protection of drill collar and tool 
joint threads. On the other hand, there 
are others who insist with equal author- 
ity that lead is best. 


But no matter which you prefer, you “4 
WELL EQUIPMENT MFG. P 


will find these Weco Compounds un- && renee lit 
equaled for protection of drill collarand § — 
tool joint threads. For either No-Gall— 
with its 50% zinc base, or Lo-Tork— 
with its 50% lead base, allows for fast 
make-up or break-out. Both can be de- 
pended on to give you the utmost in 
gall resistance . . . the bare minimum in 
thread-ruining friction. Both of these 
Weco Compounds spread easily and 
smoothly . . . never gum-up or squeeze- 
out under pressure. 
Because of these characteristics, 
Weco Compounds substantially reduce 
the possibility of downtime resulting 
from thread failure . . . give drill collar 
and tool joint threads a longer working 
life. Get No-Gall or Lo-Tork at your 
nearest supply store. 


Cc-1-56 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 


Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 












—=—_  — 
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the winch, the suction hose can be 
raised or lowered and then locked in 
place. 

In transit, the line can bé discon- 
nected from the suction hose and the 
boom swung around and secured in 
some position across the top of the 
pump. This places it in a readily 
available position when moving in on 
new location. 





Use Pipe to Construct 
Fence Type Steam Heater 


Heaters provided to give warmth to 
the floor crews should be fire proof as 
well as adequate. Gas fired heaters 
would certainly be a fire hazard in 
case a gas pocket was encountered 
while drilling. 

The illustrated steam heater con- 
sists of several lengths of pipe welded 
together to form a fence through 
which steam can be pumped. The 
radiated heat provides warmth for the 
driller as well as crew. A place can 
also be provided to warm coffee. 





Recess Sample Catcher 
In Shale Shaker Apron 


To facilitate the catching of sam- 
ples in the mud return line, build a 
sample catcher of small mesh screen 
and recess it in the apron of the shale 
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Zack Taylor (right) and | 
Toolpusher Jim Wilkson | 
discuss the MUDWONDER 
on the standpipe of the 
Falcon-Seaboard Rig No. 9. 


Tips on Mud Valves for Toolpushers — 


Mud Valve Economy, Easy Operation 
Found In Rockwell-Built MUDWONDER 


by Zack Taylor, Division Manager 


Falcon-Seaboard Drilling Company, Denver, Colorado 


) Aponseegs . . - Easy operation... 
Have you searched in vain for 
mud valves that would give you these 
benefits? We did until our experience 
with Rockwell-Built Mudwonders. 
Now, we use them on standpipes, 
mudlines, mud tanks, blowout pre- 


MUDWONDER cut-away view shows the 
double thread construction, separated stain- 
less stem and hard chromed gate with “’T’” 
slot connection and the one-piece seat insert 
with the buna-N molded integrally over the 
steel wear rings. 


Advertise 


venters, etc. Eight months of testing 
and using Mudwonders proved to us 
that they are superior to any mud 
valve we have ever used, regardless 
of application. 

Economy means more to us than 
just long wearing parts which are 
inexpensive to replace. It means free- 
dom from downtime and costly main- 
tenance, too. Mudwonder valves give 
us “our type” of economy. We can 
inspect the inside of a Mudwonder, 
change the seat insert if necessary, 
and be ready for operation again 
while the crew makes a connection. 

We never need a cheater or ham- 
mer on a Mudwonder valve. Easy op- 
eration is no longer a roughneck’s 
dream. It’s real . . . and at extreme 
differential pressures, too. 

We can recommend Mudwonder to 
any toolpusher having mud valve 
trouble. Mudwonder valves are built 
in 2”, 3”, and 4” sizes with screwed 
or flanged ends for 2000 psi WP (4000 
psi test) and 3000 psi WP (6000 psi 
test). 

See your favorite oil field supply 
store for complete information, or 
write Edward Valves, Inc., East Chi- 


cago, Indiana. 
ment 
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NEW KINZBACH SPEEDMILLS 









UTILIZING TUNGSTEN CARBIDE PARTICLES that 
continuously renew their cutting edges, new 
Kinzbach Speedmills offer you faster, surer 
milling under even rugged down-hole condi- 
tions. Because of their extreme hardness, they 
require fewer replacements . . . fewer round 
trips. 

Kinzbach Speedmills require less torque for cut- 
ting .. . eliminate drill pipe wind-up . . . reduce 
shock on drilling string. They retain their high 
strength and hardness at elevated temperatures 
and are unaffected by heat generated by cut- 
ting action. Most important, the close control of 
speed and weight necessary in ordinary sub- 
surface milling operations is not necessary with 
Kinzbach Speedmills. 

For faster cutting . . . surer cutting, be sure your 
next milling job is done with Kinzbach Speed- 
mills. Types available for every down-hole cut- 
ting problem. 















TYPE 154 SPEEDMILL : , 

This mill is designed for attachment directly to a Kinzbach 
Type H Whipstock as the first tool in progressive milling 
operations. After the Whipstock is set, the attachment bolt is 
sheared and milling operations can begin. The lug on the face 
of the Whipstock engages the tapered pilot of this mill, forc- 
ing it to cut through the oe wall without thinning the top 
section of the Whipstock. The Model 154 Speedmill is used 
to cut the first two and one-half feet of window only. 














TYPE 155 SPEEDMILL 

After the first stage of window cutting is com- 
pleted, the Kinzbach Model 155 Speedmill is 
run to complete the window. This tool is de- 
signed to utilize cutting force reactions so 
that maximum length of window may be cut, 
while side blades are designed to resist re- 
duction in gage diameter during operation. 






















Type 155 
Speedmill 






TYPES 156 AND 159 SPEEDMILLS 

For general and milling operations. Used to 
mill up pipe or tools in the well and to shape 
the ends of obstructing materials for subse- 
quent fishing operation. 


KINZBACH 


Export Office: 
74 Trinity Pl. 
New York, N. Y. 















Type 154 
Speedmill 





























Type 159 
Speedmill 





Type 156 
Speedmill 


KINZBACH TOOL CO., INC., P.0.BOX 277, HOUSTON, TEXAS 
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shaker. As cuttings fall from the 
shaker, they are washed into the sam- 
ple catcher. 

The catcher is simply a rectangular 
box that fits into the recess in the 
apron. Lips on the catcher help to 
hold it in place. For convenience in 
handling and recovering samples, weld 
a handle made from a small piece of 
metal rod to the sides of the con- 
tainer. This forms a bale or handle 
for the top of the sample catching 
basket. 














Provide Spinning Chain 
With Labor-saving Guide 


Where the spinning chain is hooked 
to the automatic cathead, a short 
piece of 3-inch pipe, split down the 
middle will guide the chain from the 
cathead to the roller guide and keep 
the slack from falling down behind 
the drawworks. This allows more 
efficient spinning, especially when 
the initial wrap is taken around the 
drill pipe to make up a joint. 

To make the guide, split the length 
of pipe down the center line and 
weld the ends together and spot weld 
the guide beneath the chain so that 
it extends from the roller back to a 





How to Get Your 
1956 Editorial Index 


A completé editorial index cover- 
ing all issues of WORLD OIL pub- 
lished during 1956 has been compiled 
and bound separately in convenient 
pamphlet form. It will be sent free 
to all subscribers requesting copies. 

To get your copy, address orders 
to the Librarian, Gulf Publishing 
Company, Post Office Box 2608, 
Houston 1, Texas. Or if you prefer, 
you can use the convenient Readers’ 
Service Blue Postcard on the last 
page of this issue. Just check the 
square indicated, Fill in your name 
and address. Drop the postage-paid 
card in the mail and the index will 
be sent you. 

Act now. The supply is limited. 
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RICHFIELD TERMINAL 
GOES MODERN 


with CH/MSAM 


MARINE LOADING 
ARMS 


Safety. Economy. Speed. These three major 
factors were carefully weighed by Richfield 
when they evaluated the new Chiksan Marine 
Loading Arm. On each point the new Loading 
Arm measured up and more. 


Take safety. The majority of marine loading 
mishaps are back injuries resulting from hand-: 
ling heavy rubber hose. The new hydraulically 
operated loading arm eliminates this costly 
hazard. Hose bursts, while less common, are 
extremely dangerous, terrifically expensive... 
one burst cleanup could easily cost more than 
an entire 5-arm unit. The new Chiksan Load- 
ing Arm has a burst ratio of 8 to 1 compared 
with rubber hose 4 to 1 ratio. 


From a speed standpoint, it takes 3 men just 
7 minutes to make up the Chiksan Loading 
Arm compared with 7 men taking 24 minutes 
with rubber hose. Loading operations can be 
speeded up, materially reducing turnaround 
time. 

And from the all important economy view- 
point, the new Loading Arm means substan- 
tial savings in lost man-hours due to injuries, 
insurance and compensation premiums, and 
expensive rubber hose replacement costs. Sav- 
ings that within a decade will actually amount 
to the purchase price of the Loading Arm. 


CONSULT CHIKSAN NOW 


If your planning includes 
a new dock, Chiksan will 
provide specific detail so 


that installation require- 
ments can be included in 
the original plans. If it’s 
an existing dock, Chik- 


san will tailor loading 
Me facilities to meet your 


requirements. 





A. SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


Please Address Dept. 62 


CHIKSAN COMPANY-—BREA, CALIFORNIA * CHICAGO 5, ILLINOIS » NEWARK 2, NEW JERSEY 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas » Subsidiaries: Chiksan Export Company » Chiksan of Canada, Ltd. 
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point just beneath the cathead. When 
slack is formed in the chain, it re- 
mains in place and makes it easier 
to handle on the derrick floor. 
Build Lubricant Drum Rack 
To Ease Handling, Draining 
A variety of oils and greases are 
used for lubricating purposes around 
a drilling rig. It is necessary that three 
or four different containers including 
kerosine and diesel oil be readily 
available to the crews. To expedite 


NOBODY... 
BUT NOBODY 


BUT... 





this handling and the emptying of 
the 55 gallon drums, build a rack of 
scrap 2-inch pipe and angle line, 

As noted in the photograph, make 
the rack of 2-inch pipe with a plat. 
form built at a convenient height for 
crewmen. To aid in placing the 
drums on this rack, build an inclined 
ramp onto one end so that these 
drums can easily be rolled up and 
into place. 

To hold the drums in position once 
they are on the platform part of the 
ramp, cut short pieces of angle line 
of a sufficient length to match the 
width of the rack and weld them in 
place so that they will nest the drums 
individually. This arrangement pro- 








makes a completely 


weldless 


eee -—— = 


SPANG 


DEPT. 0-6 @ 


jar 


drills up to 4 
times more 

footage-with 
fewer fishing 


jobs 


& COMPANY 





BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of Cable 


System Drilling and Fishing Tools for Oil and 
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Gas Wells, Prospect Drilling and Shot Blast Holes. 


| vides a good grouping of the oil 
| drums and makes them easy to han- 
| dle and easy to drain off oil when it 
is needed around the rig. 





_ Babbitted Pipe Nipples 
| Protect Against Tongs 


When the wire line clamps hooked 
onto the sleeve of a roughneck in 
| West Texas, he got the idea that if 
he used babbitted nipples to fasten 
the loops on the tong lines the haz- 
ard would be eliminated. 

The loops are made in the usual 
manner, but instead of applying the 
clamps, slip the 1l-inch nipples over 
the ends and plug on the bottom by 
wrapping with soft rope. After they 
are filled with babbit and the babbit 
cooled, use them in the usual manner. 

On the other end of the tong lines 
| where they connect to the backup 
| post, use clamps so that the equip- 
ment can be easily disassembled. 





Space Beneath Rig Floor 
| Provides Movable Doghouse 


| One drilling contractor noticed 
| that where the rig floor was section- 
| alized for easy moving that the space 
beneath the floor would provide 
space for tools and for the crews to 
change clothes. All that was neces- 
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sary was for him to board up the 
inside of the I-beams which support 
the rig floor and to put a door on 
the front and the back. 

When it is time to move, all the 
tools can be thrown into this com- 
partment and locked up. When the 
rig is spotted on the next location, 
the tools are removed and the space 
used for the crews to change and to 
keep their work clothes. 





Tool Bin on Cat Walk End 
Makes Handling Convenient 


One drilling contractor found that 
the most convenient place to spot the 
tool bin was at the end of the pipe 
walk. Here it is out of the way of 
work around the rig and from mud 
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sprayed from the tool joints, yet is 
within easy reach of the cat line 
when a sub or fishing tool was needed. 


The bin stands on skids with col- 
lapsible legs so that it can be set 
even with the cat walk. When it is 
necessary to unload a tool or sub, the 
cat line is run out, and the tool is 
easily sucked up onto the rig floor. 
A post is fixed at the end of the bin 
for the dead line in laying down drill 
pipe and this can also be used to 
swing the tools back into the bin, or 
the buggy can be used from the cat- 
walk to reload small pieces. 


oth 














Protect New Drilling Line 
With Shopmade Trough 


Where large spools of drilling line 
are used for feeding into the derrick 
as wear progresses, some contractors 
spot the makeup spool some distance 
from the rig. In order to prevent 
wear and abuse to the wire rope, a 
trough may be made by splitting two 
joints of 4-inch line pipe. Weld two 
of the joints together after splitting 
and lay them with one end on the 
rig floor and the other down on the 
ground. Then lay the other double 
from the lower end of the first out 
to the spool of wire rope. 

This allows the rope to be fed off 
without any of the cable touching 
the ground. When it is time to tear 
down, put the cat line on the side 
of the spool, and the trough protects 
the line as it is wound up for trans- 
portation to the next location. 





eh i-Mee lel ite] es 


in crooked 


hole areas 


Run more bit 
weight with 
DRILCO 
RUBBER 
STABILIZERS® 
for 


Drill Collars 





Box 1676 + Midland, Texas 


REPRESENTATIVES: 

Oklahoma-North Texas 

Norbro Sales Co., Oklahoma City—Sherman, Texas 
Rocky Mountains 

K & W Sales Co., Casper, Wyoming 

Texas Panhandle-Kansas 

C & W Machine Co., Liberal, Kansas 


Farmington-Western Colorado 
Nelsen Specialty Co., Farmington, N. M 
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These How-To-Do-It Ideas Can Save You Money 











$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 





Guy Workover Mast Easily 
By Using Standard Tubing 


To attach additional guy wires to 
a small workover mast, put a stand- 
ard tubing or casing clamp on the 
mast above the side braces and bolt 
it tight. The two bolts at the ends of 
the clamp provide a place to which 
the guy wires may be attached. The 
method of hook-up is well illustrated 
by the accompanying photograph. 

From this illustration one can see 
that the guys are kept fairly well away 
This 


allows the rig hands plenty of clear- 


from the ladder on the mast. 
ance when climbing up and down the 
mast, 

From a safety point of view it is an 
excellent installation. Mechanically, 
too, it looks good. The guys are well 
separated, the installation can be 


made while the mast is on the ground 


and it can be made as a temporary 


or a permanent installation. 


190 


Prefabricated Manifold Speeds Hookup 


There are a num- 
ber of different de- 


signs of manifolds 
in use in the oil 
field. This one is 


simple, inexpensive 
and handy to op- 
erate. 

To ease the task 
of directing oil 
separa- 
tor or a heater 
treater from several 
wells as conditions 
in each dic- 
tate, build and in- 
stall the illustrated 
header. It is made 
of two pieces of 4-inch pipe five feet 
longer depending on the 
number of wells to be controlled. 
Drill holes and weld couplings to the 
sides of the pipe. Connect these to the 
unions, tees and gate valves, as shown, 
required for the operation. Also install 
connections in each header for the 


through a 


well 


long or 





How-To-Do-It 
Ideas 
Earn Money, 
too! 


$10—Wor.tp Om editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wor tp Ott, P. O. Box 2608, Hous- 
ton 1, Texas. 














outlet lines. In this case the upper 
line goes to the treater, the lower to 
the separator. 

The location of the valves makes 
it an easy matter for the pumper to 
determine quickly the course of flow 


for the fluid from each well. 


Lightweight Pump Guard 
Is Easy to Disassemble 


Too often it’s a major project to 
disassemble the guard around a 
pumping unit when access to the well 
is required. This light weight guard 
eliminates that problem and still pro- 
vides adequate protection. 

To duplicate this railing, weld ¥/- 
inch of 34-inch rod in the pattern 
illustrated to fit your well and pump- 
ing unit. Set short lengths of 1-inch 
pipe, at least a foot long, in the 
ground at intervals that will accomo- 
date the guard legs. Weld a small 
metal disc to each leg about a foot 
from the end, as shown in the circle 
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It costs so little more to ‘go fitst elase” 


Pressure-tested as a unit 
and available in a full 
range of pressures: 


3000 Ibs. w.p. 
5000 Ibs. w.p. 
10000 Ibs. w.p. 


and in “SA” stainless steel 
for corrosive conditions. 
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... and 
UNIBOLT 
flow manifolds 


give you so much more 


for your money 













@ No exposed threads, concealed seat in groove . . . no accidental 
damage. @ All metal seals . . . not affected by high or low temper- 
ature. @ Lubricators, bottom hole pressure adapters, and valves 
easily attached to Unibolt Tee. @ Tee cannot be accidentally opened. 
@ Unibolt stronger than tubing threads . . . ideal for working trees 
with welded lift nipple. Tubing threads in Tee if desired. @ Wing 
Valve requires no grease to effect seal. @ Variable opening speeds 
up initial clean-up or running initial flow tests . . . saves rig time. 
@ Unrestricted 1” opening in Wing Valve will pass 10,000 bbls. fluid 
per day with 100 Ibs. pressure drop. @ Valve stem packing needs 
no tightening . . . stem turns freely under high pressures. @ Threads 
on stem not exposed to internal or external damage . . . full 2/2” pilot 
for true stem alignment and rigidity. @ Stem seat sealed by power 
threads and metal gasket assures alignment. @ Nitride hardened 
stem and stem seat... resists corrosion. @ Choice of hard chrome 
plated or “SA” stainless stems and seats. @ Positive Choke Body 
takes regular or “X” Beans .. . all beans flow-rated. @ Shaped 
entrance on beans prevents paraffin clogging. @ Positive Choke Body 
may be replaced with inexpensive tee and cage nipple, or can be con- 
verted to Adjustable Wing Valve by substituting two parts. @ Stream- 
lined flow . . . no obstructions . , . no turbulence. 


ZW 
THORNHILL (2hizo%) CRAVER CO. 


P. O. BOX 1184 \ HOUSTON, TEXAS 
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15 LIFT VALVE 


Type C 


Largest flow ports... 
smallest O. D. of 
any available valve 


- = aa 
Smee ™ 


— 


A j from conventional 
valves we believe it has advanced 
gas lift technology by ten years. 


= 
—_— =-—— 


7 
DRA aN RTE TRE EE RE RE WN ar eS 


| 4 Valves can be used for either con- 
tinuous or intermittent flow 


“+ 


- 


~*~ © ™> 


No metal moving parts — the 
simplest design of any gas lift 
valve on the market 


; 
x 


- 


Se PS oe a 


x Operated with casing pressure— 
independent of tubing pressure 


\€ Concentric with tubing—easy to 
run and pull—no offsets, no 
unusual shapes 


x Available in a wide range of sizes 
and bore diameters — from 
3f”” x 134” to 21,” x 4” 


Your nearest Otis office will be glad to 
give you additional information and 
illustrated literature. There is no 
obligation of course. 


OTls 


OTIS PRESSURE CONTROL, INC. 
General Offices and Plant: 6612 Denton Dr., Dallas 
Gas Lift Division: 2402 Broad St., Houston 
™ Branches Throughout the Oil Country 
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on the photograph, which will rest 
on the top of the pipe. By adjusting 
the height of the pipes you can level 
the guard rail. The discs also act as 
covers for the pipes in the ground 
eliminating dirt or debris which might 
cause the legs to stick. 

A simple attachment device makes 
each end of the guard rail separately 
removable. This is pointed out by the 
arrows on the photograph. 

Weld short pieces of pipe to the 
legs at each end, as shown. Put a 
right angle bend in the ends of the 
horizontal members of the rail, and 
the device is complete. It makes a 
neat appearance and is easy for one 
man to handle. 





Sturdy Screen Encloses 
Air-Balanced Pump 


This air balanced pump is enclosed 
by an excellent guard screen. It is a 
sturdy, well designed assembly that 
allows quick access to the enclosed 
equipment. Each section is either in- 
dividually removable or capable of 
swinging open like a gate to permit 
entrance. 

Make the frame of 114 x 14-inch 
angle iron. Cut the expanded metal 
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SPHERICAL ROLLER - 


February 1, 


TORRINGTON SPHERICAL ROLLER 
BEARINGS GIVE YOU THESE FEATURES 


« inherent self-alignment 

« conformity of rollers to races 

* positive roller guidance 

¢ land-riding bronze cages 

« integral flange for stability 

«maximum radial and thrust 
capacity 

« long, smooth service life 

« even load distribution 
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TAPERED ROLLER - 


Mated perfectly ~ for life! 


Make a point to notice the roller end and center guide flange in a 
Torrington Spherical Roller Bearing. The perfect mating there means a 
smoother, longer bearing life. 

Roller end and flange surfaces alike are ground to a common spherical 
radius centered on the common vertex of bearing axis and roller axis. 
Under all load conditions, the rollers bear lightly but constantly against 
this flange. This guides the roller positively with minimum friction and 
prevents skewing. Stress concentrations leading to early failure are 
avoided, so the bearing will serve you many good turns longer. 

This is the kind of feature Torrington builds into its bearings out of 
its experience with all major types serving in all kinds of equipment. 
Care for such details is matched only by our care in mating the right 
bearing to the right job. In this, your Torrington representative is an 
expert: call on him when you need help. The Torrington Company, South 
Bend 21, Ind.—Torrington, Conn. 


TORRINGTON BEARINGS 
District Offices and Distributors in Principal Cities of United States and Canada 
CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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to fit the frame and weld it in place. 
Weld simple dove-tail type hinges to 
each section of frame with removable 
bolts as pivots. Bolt the angles at the 
front and rear of the frame, which 
lie across the I beam skids, in place. 

This arrangement allows the frame 
in front of the air cylinder to be un- 
bolted and removed. The sections on 
either side may be swung out of the 
way on the hinges when it is neces- 
sary. This is a neat appearing and 
effective guard for pumping equip- 


ment. 


Cradle Fuel Tank Drum 
OnSkid-MountedPump Unit 


This 50-gallon drum is used as a 
fuel tank for the gas engine on a 
skid-mounted pumping unit. The 
method of positioning the drum is 
very simple. It consists merely of a 
cradle made of two sheets of %-inch 
steel welded to pieces of 14-inch 
angle iron supported by the skid. 

Cutting an arc in the steel sheets 
equal in diameter to the barrel di- 
ameter allows the barrel to fit snugly 
in place. Be sure to cover a sufficient 
amount of the barrel circumference 








JENSEN 


JACKS 


are made 
for 
tough 


jobs! 





In remote corners of the oil world where production problems 
are the worst, and service is miles away, sometimes across 
the world, that’s when you need a JENSEN. 


A JENSEN is rugged and dependable 


seldom needs 


service. If parts are ever needed, you can get them quickty. 
JENSENS keep costs down and profits up . . . 37 years of 


experience proves it! 


When you get a tough pumping job—get a JENSEN. See 
your nearest JENSEN Dealer or write us. 





JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 


Export Office: 
60 East 42nd Street, New York City 
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to prevent it from rolling too easily 
out of the cradle. 

Another consideration is the height 
of the barrel. If you are going to 
depend on a gravity flow to supply 
the engine with fuel, the barrel outlet 
should be slightly above the engine 
intake point. This can be regulated 
either by the sheet steel plates or the 
frame supports, as you desire. 

The result is a simple, good-looking 
workable method of spotting a fuel 
barrel. 





Provide Storage Battery 
With Protective Container 

Provide a protective container of 
some sort for the storage battery on 
an engine driven pumping unit. The 
sheet steel box illustrated can solve 
the problem. 

Make the box 3/16-inch steel plate 
and weld it to part of the frame 
supporting the engine. Cut a notch 
in the side to’admit the electric cable. 
To make the unit complete, weld two 
hinges to the back edge of the lid 
and a hasp to the front. 

The storage battery is in a handy 
position, is protected from the cus- 
tomary damage of oil field activity 
and is under lock and key. 
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“Change is a law of life. But what is disturbing is evidence 
now and then of a drift backward to the old notion that 


agreements are merely scraps of paper. The world cannot 

be organized for its own good on any such foundation of irre- 

sponsibility. We must be able to rely upon each other’s word. WA ) YEARS 
There is no other principle on which people and nations 

can work together for progress and their mutual benefits.” producing energy for an abundant life 


— Eugene Holman, Chairman of the Board, Standard Oil Company ( New Jersey) 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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DARCOVA 


now offers... 


@ MORE STRENGTH 
@ MORE LIFE 


e MORE PERFORMANCE 
PER DOLLAR 


with 100% NYLON 
COMPOSITION! 


AL 








Darcova 
Valve Cup 


“+ 


Darcova_. 
Seating Ring 


Darcova 
Seating Cup 


Darcova 
45° Bevel Cup 


and only in DARCOVA can you get 
this time-saving, money-saving ad- 
vantage! Available in the full range of 
sizes and Darcova textures for varying 
well conditions. 


Send for Bulletin No. 5502 
and specify DARCOVA at your supply store. 
There is no substitute! 


DARLING VALVE 
EM) comvanr 
WILLIAMSPORT 28, PA. 


? > ——— 
THE ORIGINAL COMPOSITION CUP 
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Spotlight Visor Aids Night Vision on Boats 


Boat crews along ae 
the Louisiana coast | 


— 

























have found that Auto Headlight Visor) / 

the new high in- wae) 11 Garand Out 
tensity spotlights Uj Ly a 
recently installed le 
were often doing _ Se 
more harm than (~~ ——~~.—— 2. ————— i — 
good. Much of the i a ee rete re 

light was being re- if ee os Ee ge ———5 
flected off the for- B= —~- — = i 


ward top deck, § Sor 
blinding the driver. 

To correct this some of the crews 
installed automobile headlight visors 
on the bottom of the spotlight. ‘This 
blanked out that part of the beam 
that was hitting the deck. The results 


achieved more than compensated for 


the 20 cents per visor cost. Night 
vision improved and the operating 
efficiency of the boat driver was 
greatly increased. 

To reduce the effect of corrosion 
on both the light and the visor a high 
quality rust proof finish was applied. 








Replace Gate With Turnstile of Pipe 


as a bearing surface and eliminate 
excess horizontal play in the arms. 

The close-up provides a detailed 
view of the assembly of the unit, while 
the other photo illustrates its neat 
appearance. 


Here is a simple turnstile that can 


| be made quickly and inexpensively 


from used pipe and reinforcing rod. 

The four, 34-inch, reinforcing rod, 
arms are formed and welded to an 
18-inch length of 1-inch rod as illus- 
trated. The 1-inch rod is then inserted 
through a piece of 11-inch pipe and 
tack welded to it at the bottom. 

To provide stability for the turn- 
stile, use a length of 2-inch pipe as a 
post in which to place the rotating 
part of the unit. To fill the gap be- 
tween the OD of the small pipe and 
the ID of the 2-inch pipe weld pieces 


of small diameter rod. These rods act 
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Load Heavy Equipment 
On Car Trailer With Winch 


The business of transporting tools 
and equipment to the field has re- 
sulted in a variety of trailer designs. 
Here is a model for carrying heavy 
fishing tools that may find a number 
of applications. 

One of its novel features is the hand 
1957 
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GASOLINE AND LPG ENGINES 
Model Cyl. Bore Stroke Displ. _Bare Engine H.P. 




















N56 4 2% 3% 56 14.4 @ 2200 RPM 
N62 4 2% 3% 62 15.3. @2200RPM 
Y69 4 2% 3% #469 «21.4 @2400 RPM 
Y9 4 2% 3% £91 + 285 @2400 RPM 
Yl12 4 3% 3% 2 32.0 @ 2400 RPM 
F124 4 3 4% 124 36.5 @ 2400 RPM 
F140 4 3% 4% 140 42.0 @ 2400 RPM 
F162 4 3% 4% 162 49.0 @ 2400 RPM 
Fl86 «666 3 4% 186 60.5 @ 2400 RPM 
F209 6 3% 4% 209 68.0 @ 2400 RPM 
F226 6 3%6 4% 226 73.0 @ 2400 RPM 
F244 6 3745 4% 244 79.0 @ 2400 RPM 
M271 6 3% 4% 271 86.2 @ 2400 RPM 
M290 6 3% 4% 290 92.2 @ 2400 RPM 
M330 6 4 4% 330 104.4 @ 2400 RPM 
M363 6 4 434, 363 128.9 @ 2800 RPM 
B371 6 4% 4% 371 110.0 @ 2400 RPM 
B427 6 4% 4% 427 127.0 @ 2400 RPM 
G134 4 3% 4% 134 34.2 @ 2000 RPM 
G157 4 3% 4% 157 40.0 @ 2000 RPM 
E201 4 3% 4% 201 65.4 @ 2400 RPM 
H227 4 3% 5% 227 54.0 @ 1800 RPM 
H243 4 3% 5% 243 57.9@1800 RPM 
H260 4 3% 5% 260 62.0 @ 1800 RPM 
— H277 4 4 5% 277 66.4 @ 1800 RPM 
— . K363 6 4 4134, 363 123.0 @ 2400 RPM 
J382 4 4% «6 382 74.0 @ 1400 RPM 
T371 6 4% 4% 371 119.0 @ 2400 RPM 
i et ime eee 
, . U50 % 5% 0@ 
All through the oil fields, you'll find abundant proof of the R513 6 4% 5H 513 164.3 @ 2400 RPM 
7 : 2 722 6 43 oe 4 
stamina that has made Continentals first choice for so many R602 6 Hh 4 602 1917 © 2400 RPM 
i : v603 8 4% 4% 603 220.0 @ 2800 RPM 
tough jobs. This Red Seal Model F-162 closed power unit, S749 6 5% 5% 749 217.0 @ 2200 RPM 
$820 6 5% 5% 820 237.0 @ 2200 RPM 


driving 4 x 6 Dean pump, furnishing water for a 6,500-foot CUSHIONED POWER DIESEL ENGINES 
drilling rig in Stonewall County, Texas, replaced another See ent ie aah 





i ie Boe aoa 
. . ° : ° 3 43 0@ 

Red Seal which had been in service continuously for eight “E02 ie an 2 15.8 @ 200 RPM 
. , HD24 5 i 0 @ 

years. There are Red Seals engineered for every oil field ounaee 4 37 Hi 260 33.0 © 2000 RPM 

oe *HD277 4 4 5% 277 63.2 @ 2200 RPM 

application, at closely-spaced power levels, and available *)D382 4 4% 6 382 72.5 @1600 RPM 

, TD427 6 4%6 4% 427 106.0 @ 2000 RPM 

for use on all standard fuels. Ask your oil field supply store RD572 6 4% 5% 572 154.0 @ 2000 RPM 

’ f : VD603 8 4% 4% 603 175.0 @ 2600 RPM 

or get in touch with the nearest Continental Office. SD802 6 5%s 5% 802 202.0 @ 1800 RPM 
*Available for industrial applications only. 






oe @ @ 
SERVICE FACILITIES AND GENUINE RED SEAL PARTS AVAILABLE EVERYWHERE 














(Continental Motors {orporation 
MUSKEGON, MICHIGAN 


58, CALIFORNIA « Bibs ory 
“600D. EQUIPMENT is BETTER WITH CONTINENTAL RED SEAL POWER 
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KERMAC RIG 46 Kermac Rig 46, newest addition to the growing fleet of offshore drilling 


equipment owned and operated by Kerr-McGee Oil Industries, Inc.. 


represents a new principle in drilling barge design. Free of moving 


Ae: Yake tor parts—no pontoons and no deck elevation equipment—this self-con- 


tained unit is the world’s largest ocean-going drilling barge—tallest 


floating structure—and largest submarine now in operation. With a 


ODE/ WICC! aoe working area 100 feet above the base line, nearly as large as a city 


block, Rig 46 is a massive structure to move from place to place. 


With more than 35 years diversified marine experience to guide 


Rig 46, in tow to its first location by power- them, G& H Towing Company has pioneered in offshore towing of 
ful G & H 1700-horsepower tugs GRAMPUS 
and PIKE, measures 242 feet in length, 202 s 
feet in width and is designed to operate for the oil industry offshore. Equipped with one of the most modern, 
in water depths to 70 feet. With a weight 
on bottom of 5000 tons, it is another new 
giant for the offshore oil fields. licensed crews who know and respect the sea, G & H can dependably 


mobile drilling platforms . .. providing dependable towing teamwork 
thoroughly inspected diesel tug boat fleets afloat, operated by fully 


and economically tow anything that floats . . . anytime, anywhere. 


Call the G & H office nearest you today and let us help you solve 


your offshore towing problems. No obligation, of course. 
DAY OR NIGHT PHONE 
Galveston 3-6468 or 3-4673 
Houston WA 8-5406 or 
Mi 5-364 
Corpus Christi TU 4-8791 


TOWING COMPAN Y IN C. 


FLEET OF MODERN 700 TO 1700 HP TUGBOATS FOR EVERY TOWING REQUIREMENT 
HOUSTON GALVESTON CORPUS CHRISTI 
802 U. S. National Bank Building 

















winch mounted on a bracket at the 
front of the trailer. It is set high 
enough to allow the cable to pass 
easily over the rear of the trailer and 
will have a tendency to lift the tools 
in the troughs. 

An ordinary automobile axle is | 
used for the trailer with 10-inch pipe | 
cut longitudinally to form the troughs. 
Two-inch angle iron is used to mount 
the winch and a thin gage sheet steel 
is used on the remainder of the unit. 








Build Inexpensive Shack 
From Corrugated Iron 


If a small. inexpensive pumper’s | 
| 


shack is what you need, this sugges- 
tion may be of value. Make this cor- 
rugated iron unit of 2 x 4 and 1 x 6 
inch lumber with a cheap, standard 
door for an entrance. Because of its 
simple design, this unit can be made 
at the shop and transported to the 
location at which it is needed. When 
changed, it 
can be moved easily to another loca- 
tion and set up on blocks as illus- 
trated. 


the cil cumstances are 





beat for cost, simplicity and results. 
It is small enough to be easily han- 
dled and large enough to be useful. 


As a temporary unit it is hard to 
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Handy A-Frame Helps 
Maintenance Safety 


Install this counter-balanced 
A-frame, which can be raised and 
lowered with a hand winch, in the 
rear of a paraffin scraping unit. It 
reduces the time required to set up 
the lubricator and blow-out preventer 
assembly so that paraffin scraping 
operations can be performed. In addi- 
tion, safety is enhanced by the elim- 
ination of manual lifting of the blow- 
out preventer and by providing a 
better means of lifting the lubricator 


into position. 








Let’s talk over your 


PRODUCTION FINANCING 














Financing oil 
production takes a specialist— 


a financial petroleum engineer 





who knows the problems, speaks less 2 9 9 2 2 2 0 o ese cs 







a nce 





the language of the producer. 
Texas National’s financial engineers 
have many years of experience in financing 
oil production which can be put to work for you. 


Come in and let’s talk it over. 


MEMBER FEDERAL - 
DEPOSIT INSURANCE: 
CORPORATION : 





OF HOUS N 


‘ . 
farce” 
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What's Happening 








William B. Moses, Jr. 


Dwight L. Simmons 


Seaboard Oil Company has approved the 
election to the board of William B. Moses, 
Jr., and Dwight L. Simmons. Simmons has 
represented Seaboard in Dallas since prior 
to 1934. He is a managing partner, law 
firm Thompson, Knight, Wright & Sim- 
mons, with whom he has been associated 
since 1926 and of which he has been a 
partner since 1934. He is engaged in the 
general practice of law, having specialized 
in oil and gas practice for 25 years, both 
in litigation and office practice. Moses, a 
trustee of Massachusetts Investors Trust of 
Boston, has specialized for many years in 
the analysis of oil and natural gas invest- 
ments and has been associated with Massa- 
chusetts Investors since 1941. He has been 
a trustee since 1953 and was made a di- 
rector of the Massachusetts Investors 
Growth Stock Fund that same year. 


R. S. Tremaine has been named district 
geologist in Stanolind Oil and Gas Com- 
pany’s Casper district Exploration office, 
replacing Ian Macartney who has been 
transferred to the company’s Forcign Ex- 
ploration department. Tremaine moves to 
Casper from San Antonio, Texas, where 
he has been district geologist for Stanolind 
since November, 1955. He joined Stano- 
lind as a junior geologist in 1948, in the 
Houston district Exploration office, and 
served as area geologist in New Orleans 
from 1953 until he moved to San Antonio. 
+ 


Murray B. Quigles, Jr., district petroleum 
engineer for Union Producing Company 
at Jackson, Miss., has been transferred to 
Houston and promoted to assistant drilling 
and production superintendent. Quigles 
went to work for the company in Shreve- 
port as a production engineer in 1946. 
The following year he was transferred to 
Tinsley, Miss., and promoted to district 
petroleum engineer. He later served in 
various drilling and production capacities 
at Shreveport and Houma, La. In 1955 
he was advanced to district petroleum 
engineer at Jackson. 
* 

Phillips Petroleum Company’s division and 
district production offices made several 
changes. The Philtex division office, lo- 
cated at Ponca City, Okla., was closed, 
and M. L. Atkinson, formerly its superin- 
tendent, became superintendent of the 
Central division, headquartered at Okla- 
homa City, Okla., succeeding George J. 
Turner, who retired. The North Burbank 
and South Burbank district offices, which 
previously comprised the Philtex division, 
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AMONG MEN IN THE INDUSTRY 


became a part of the Central division, The 
North Central Texas district, headquar- 
tered at Wichita Falls, Texas, and previ- 
ously at part of the Central division, was 
added to the Plains division, which is 
headquartered at Amarillo, Texas. Atkin- 
son joined Phillips in 1925 and was super- 
intendent of the Philtex division for 11 
years prior to assuming his new duties. 
Turner, who started with Phillips in 1929, 
was superintendent of the Central division 
for 11 years before his retirement. 


L. H. Betow has been promoted to the 
newly created position of assistant to 
Harold G. Osborn, senior vice president 
of Continental Oil Company. Formerly 
resident chemist at Conoco’s Lake Charles 
refinery, he will make his new headquar- 
ters in Houston. Betow joined Conoco in 
1944 as an analytical chemist at Ponca 
City, Okla. He was resident chemist at 
the company’s Artesia, N. M., refinery be- 
fore transferring to Lake Charles in 1949. 


John T. Cooke, manager of economic re- 
search for Sohio Petroleum Company in 
Oklahoma City, has 
been appointed to the 
newly created position 
of manager of foreign 
operations. In this 
new position, Cooke 
will be responsible for 
the conduct of the 
foreign operations for 
the Production de- 
partment of Sohio, 
excluding Canada. 
Canadian operations 
will continue to be a 
part of the Northwest 
division headquartered 
in Billings, Mont. As 
foreign operations manager, Cooke will 
direct studies involving foreign areas where 
Sohio may in the near future desire to 
establish or enlarge its activities. Cooke 
joined Sohio in 1947 as reservoir engineer 
in the West Edmond field following three 
years in a member firm of the New York 
stock exchange and eight years with an- 
other major oil company. Cooke became 
staff assistant to the manager of produc- 
tion operations in 1950, and three years 
Jater, he moved to the position of man- 
ager of industrial relations. In August, 
1955, he became manager of Sohio’s head- 
quarters economic research staff. 





John T. Cooke 


Marvin L. Ratts has joined the technical 
staff of Shields Oil Producers and will 
specialize in well completions and produc- 
tion. He previously was employed by Dow- 
ell, Inc., in Hugoton and Great Bend. 


Joseph H. Moran has been named to a 
newly created post, that of director of 
trade relations for The Texas Company. 
Moran will coordinate liaison in New York 
between the company and its customers 
in the interest of trade relations. Durrett 
Hendrix has been named Moran’s succes- 
sor as manager of Texaco’s Marine Sales 
division. 


Hugh W. Curfman recently joined Chris. 
tie, Mitchell and 
Mitchell Co. as dis. 
trict manager in La. 
fayette, La. His work 
there includes buying 
leases, doing explora. 
tion work which jp. 
cludes geological eyal. 
uation and seismic 
evaluation and drill. 
ing in southwest 
Louisiana. Previously, 
he had been with 
Sun Oil Company for 
seven years where he 
held the position of 
assistant district geol 
ogist. Then, for a year and one half, he 
was with Southern Production Company 
as district geologist for southwest Lou- 
siana. When Southern Production was 
purchased by Sinclair Oil Corporation, 
Curfman joined Christie, Mitchell and 
Mitchell. 


Bestia 3 





Hugh W. Curfman 


Stanolind Oil and Gas Company’s Ex- 
ploration department has promoted D, 
E. Powley to division geologist replacing 
R. O. Mitchell, who has moved to the 
company’s general office in Tulsa. M. R 
Waller becomes district geologist in the 
Calgary district office, succeeding Powley. 
Powley joined Stanolind in 1951. He has 
held various geological assignments in 
Regina and Calgary, and was made Cal 
gary district geologist in 1955. Waller has 
been area geologist in Stanolind’s North 
Canadian district office. He joined Stano 
lind in 1952 as a junior geologist. 


The University of Oklahoma School d 
Geology is preparing a new directory a 
its former major students and graduates 
It is attempting to compile a reasonably 
up-to-date mailing list for a proposed 
semi-annual newsletter. All men and 
women who received part of their ace 
demic training in geology at the Univer 
sity of Oklahoma are urged to send the 
department or Dr. V. E. Monnett, their 
present address and such information 4% 
would be of interest to others who were 
once enrolled at the University. 
e 


James D. Stahl, Houston district petro 
leum engineer for Union Producing Com- 
pany for the past two 
years, has been ap 
pointed field drilling 
and production super 
intendent. Ervin O. 
Veselka, the compa 
ny’s field drilling and 
production superit- 
tendant at Houma, 
La., will succeed Stahl 
as district petroleum 
engineer. Stahl went 
to work for Union at 
Shreveport in 1941 
He was transferred to 
the Houston district 
in 1951 and promoted to assistant petro 
leum engineer. In 1954 he was advanced 





James D. Stahl 
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no other 


SAFETY CLAMP 


has these features... 


Very wide range of sizes by adding or taking 
out links. 


Sizes obtainable to fit from 14%” thru 21” 0.D. 
—and larger by using special links. 


Easily handles large diameter surface casing. 


ideal for providing an emergency elevator. 


For further information write P.O. Box 1348, 
Houston 1, Texas or see The Composite Catalog. 


DRILL COLLAR 
SLIPS 


KELLY DRIVE 
BUSHING 


When you use BaasH-Ross Safety Clamps you get positive 
protection against many costly fishing jobs by 
preventing flush joint equipment from dropping into 

the hole. B-R’s many exclusive features have paid off 
on over one million wells. Let them pay off for you. 


BAASH* ROSS 


TOOL COMPANY 
DIVISION OF JOY MANUFACTURING COMPANY 
HOUSTON, TEXAS * ODESSA, TEXAS « LOS ANGELES, CALIFORNIA 


OKLAHOMA CITY, OKLAHOMA « CANTON, OHIO * NEW YORK, NEW YORK 
OLNEY, ILLINOIS » EOMONTON, ALBERTA, CANADA « MARACAIBO, VENEZUELA 
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CONTINENTAL-EMSCO 






V 
Note how Quickly, 


Easily and Safely 


COUNTERBALANCES 







MAY BE ADJUSTED 















BY O N E VIAN WO R K NG Weights at zero effect. To adjust: stop unit with 


lower weights about 15° off vertical. Loosen 
clamping boits and weight will swing to vertical 


AT G FR O Lj Ni dD L EV we L position. Tighten clamping bolts. Counterbalances 


may be adjusted to lead or lag the load as required. 


THESE OUTSTANDING ADVANTAGES 


One man adjustable crank weights Two sumps for oil to drop out emul- 
with extra weights as required. sions or particles. 


One of few unit lines available with 
anti-friction bearings throughout. 


ee 


Four-legged Samson post is extreme- 

ly rigid. 

&) Precision-cut gears (not lapped) per- 
mit partial replacement in the field 
when necessary. High hardness gear 
material stands up under hard wear. 


Extra rigid gear case allows precision 
gears to operate as designed. 


Complete accessories, ground-level 
€) Labyrinth type oil seals have no lubrication, guards, skid extensions, 
wearing parts. slide rails and modern brake. 


















PUMPING UNITS 


Engineered - HOE pdt butt” 


Disengage service brake. The upper counter- 
balance weight will cause unit to swing clock- 
wise. Stop unit when weight has swung about15° 
past vertical. Loosen clamping bolts and weight 
will swing to vertical position. Tighten bolts. 


a 








Repeat operation until weights are swung into 
the desired position. When weights are pivoted 
as far as possible maximum counterbalance 
effect is obtained. Adjustment markers are pro- 
vided to facilitate operation. 


GEAR REDUCER 


Advanced design, precision manufacture and automatic lubrication 
at all speeds assure long and dependable operation of the pumping 
unit with minimum upkeep. Continental-Emsco Pumping Units are 
made in a wide variety of sizes for heavy, medium and light loads. 
Write for descriptive bulletins and other information. 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 





CONTINENTAL-EMSCO COMPANY 


Worldwide 

















A Division of The Youngstown Sheet and Tube Company 
General Offices: DALLAS, TEXAS © Plants: LOS ANGELES * HOUSTON * GARLAND, TEXAS PT-7OL 


Representatives in All Principal Oil Fields of the World 





PERFORATE 
TUBING = 
IN THE 

WELL 

















KINLEY 
TUBING 
PERFORATOR 


M. M. Kinley Company 
Licensees 


ABILENE, TEXAS 
Hudson-Eads, Ine. 
BEAUMONT 
ASEECO 
CASPER 
Cc. A. White 
CORPUS CHRISTI 
Tubokut Wireline Services 
HOBBS 
Cecil Horne .... 
MIDLAND 
Luccous Service & Eapt. 
NEW ORLEANS 
ASEECO 














.. +. 2-533! 


OKLAHOMA CITY 
Rainbo Service Co 
LIBERAL, KANSAS 
Rainbo Service Co........ 
PETTUS. TEXAS 
Eddie Jones Engineering Co..16 or Beeville 1547 
WICHITA FALLS 
Hudson-Eads, Inc......2-3767, 2-8584, 3-4690 
WHITTIER, CALIF. 
Kline Wire Line Co........... 


..ME 4-2131, ME 2-2024 


Main 4-3598 


OXford 3-273! 





get this book on... 


BASIC 
OIL 
GEOLOGY 


By WILLIAM W. PORTER, Il 


This concise, easy-reading analysis of 
geology is a revision of an earlier book, 
The Practical Geology of Oil. The author 
is a member of the American Association 
of Petroleum Geologists and a member 
of the American Institute of Mining and 
Metallurgical Engineers 

This 144-page cloth-bound book in the 
handy size of eight inches is illustrated 
with 21 photographs, cross sections, draw- 
ings and maps. Subject matter, as indi- 
cated by chapter headings, touches upon 
the fundamentals of geology, elements of 
an oil field, common minerals, rocks, 
erosion, geological time, fossils, sedimen- 
tation, the crust of the earth, structural 
geology—folding and faulting, concen- 
tration of oil, unconformities, methods of 
drilling, well logging, coring, gromation 
testers, geophysical methods, productiv- 
ity of oil fields, and sources of geological 
information. Price $4 


ADDRESS: Books Department 


GULF PUBLISHING COMPANY 


P. O. Box 2608 Houston, Texas 


Ask for FREE copy of the new Petroleum 
Books Catalog 
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to district petroleum engineer. Veselka 
began working for Union as a petroleum 
engineer in 1948. He served in that capac- 
ity at Beeville, Refugio and Pettus until 
1952 when he was transferred to the com- 
pany’s Tyler district and promoted to dis- 
trict petroleum engineer. He has _ been 
field drilling and production superintend- 
ent at Houma since 1955. 
. 


James M. Davis has 
been appointed drill- 
ing superintendent in 
Okemah Reed 
Drilling Co. Davis has 


for 


connected with 
field 
in Texas 

homa. He 
with Reed for the past 


year, employed as a 


been 
business 
Okla- 


been 


the oil 


and 


has 


James M. Davis —_toolpusher. 


° 
Wilbur F. (Judge) Cloud, professor of 


petroleum engineering at the University 
of Oklahoma received in appreciation for 
his 31 years of service and teaching at 
O. U., a $3700 check recently. He also 
received a plaque and a bound volume 
of letters of appreciation. Jack Abernathy, 
a former student of Cloud’s, vice president 
of the Big Chief Drilling Company of 
Oklahoma City and president of. the 
American Association of Drilling Contrac- 
tors, told of Cloud’s service at a Petroleum 
Engineer's Club meeting in Oklahoma 
City. He was handed the check for $3700 
by John Perry of the Lane-Wells Com- 
pany. The check represented contribu- 
tions of students and former students now 
in the oil business. Perry said there'll be 
another installment, or check, when other 
members of the oil fraternity are heard 
from. 
o 
J. D. Goodrich was appointed production 
manager of the Tulsa Exploration and 
Production area of Shell Oil Company. 
Goodrich will assume his new position in 
the spring of 1957 upon the completion of 
a special assignment in the company’s 
head office in New York where he is now 
manager of Mechanical Engineering. In 
the interim, A. G. Copeland will take over 
as manager of Production, filling a va- 
cancy created by the recent death of 
W. H. Burke. Copeland has been chief 
exploitation engineer of the Tulsa area 
for the past four years. He will be suc- 
ceeded in that position by R. E, Clark, 
now production manager of the Kansas 
division. Goodrich joined the Shell organi- 
zation in 1937. He has occupied numer- 
ous responsible engineering and _ produc- 
tion positions with the company in many 
parts of the country. He has served as 
chief mechanical engineer and before his 
transfer to New York in 1954 was division 
production manager of the North Texas 
division. Copeland joined Shell in 1936, 
and his entire career with the company 
has been devoted to exploitation engineer- 
ing assignments in the Tulsa area. Clark 
joined the company in June, 1941. He 
has been division exploitation engineer, 
area reservoir engineer, and has held vari- 
ous other engineering assignments in the 
New Orleans, Midland and Tulsa areas. 
a 


Nicholas J. Campbell, Jr. has been named 
associate general counsel of Standard Oil 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


eae traneferred ta Tandon in 1953 to act 


Company (New Jersey) in New York 
Recently Campbell joined Jersey Stand 

after having served Creole Petroleum Cog 
poration as a director and vice president, ” 


N. J. McGraw, wie 

president for economig: 
development, She 

Oil Company, retired” 
after 31 years service, ™ 
R. J. Sorenson has” 
been named assistant § 
manager of the Shell ™ 
head office personnel 7 
department. L, 7 
Sarchett has been” 
named treasury man » 
ager of the Tulsa ex. | 
ploration and produe- 

tion area of Shell, re. 

placing G. A. Clark,” 
retired. 

oa 


Reserve Oil and Gas Company has ap 
pointed Harold F. Green to the position | 
of secretary of the corporation. Green has% 
been assistant secretary of the company, 
He succeeds W. M. Holloway, vice presi- § 
dent and secretary, who retains the title 7 
of vice president. Green is an attorney, | 
admitted to the California Bar in 19417 
Before joining Reserve as assistant secre 
tary in 1954, he had been with a major 
California oil company for eight years. 
* 


Dr. Charles Van Berg has been appointed ~ 
economics advisor to the executive repre- 
sentative of International Petroleum Com- 
pany, Limited, in Bogota, Colombia. Dr. 
Van Berg served with the Humble Oil & © 
Refining Company until his transfer to ~ 
International Petroleum. His work with © 
Humble Oil included a variety of assign- | 
ments in the fields of economics and engi- 
neering. 


L. L. Sarchett 


R. C. Kolbye, Houston accountant, has 
been named treasurer of the Common 
wealth Oil Comp. 
of Houston. He wi 
serve in a similar ca 
pacity for the Marine 
Gathering Company, — 
Commonwealth sub- 
sidiary which oper] 
ates a gas processing 
plant in Lake Arthur, 
La., and a large diam 7 
eter pipe line connect > 
ing the plant with 
producing gas wells im 
the Gulf of Mexico. 4 
Kolbye was formerly” 
R. C. Kolbye associated with Ada 
Oil Company. From™ 
1949 until he joined Ada in 1954, he was —~ 
with the national accounting firm of Ar 
thur Andersen & Co. 


Dr. Ellis K. Fields was appointed a group” 
leader in the Standard Oil Company (Im 
diana) Research department at Whiting, 7 
Ind. Dr. Ellis is in the Organic Research® 
Division and will work with others in ex] 
ploratory research in the field of high — 
octane hydrocarbons and _ petrochemicals. § 
Dr. Ellis joined Standard Oil in 1950. 
° 


Harold G, Teverbaugh has been appointed — 
vice president of Texas Natural ne 
Corporation. In his new position, he will” 
continue to devote the major part of his 
time to administrative and supervisory > 
work for the Engineering and Gas depart" 
ment of Texas Natural, Teverbaugh joined 
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Here Eidal’s mammoth low bed trailer is 
loaded with a test load of 125 tons of rail- 
road rails. With this tonnage the giant 
trailer can move witih relative ease over 
rugged terrain. 











This is the world’s largest low bed trailer designed and built by 
Eidal. Transports 150 tons across country. 80’ - 6” long, 26’ 
wide, 10’ high. Extremely low ground bearing pressure of 30 
PSI. 34,000 Ib. load imposed on tractor fifth wheel. 











in the building of off 
aves you time—saves 


NOW IN SERVICE IN 
AUSTRALIA VENEZUELA CENTRAL AMERICA 


EGYPT TUNIS ALGIERS PERU 
POMP eey SAUDI ARABIA UNITED STATES PHILIPPINES 


Write or wire us now. We will have one of our transportation engineers discuss 
your problems with you... or... we will send you complete information. 

































Texas Natural in 1953 as assistant man- 
ager of the Gas division. He was later pro- 
moted to chief engineer, and in June, 
1956, was made general superintendent. 
Before joining Texas Natural, he was asso- 
ciated with Stanolind Oil and Gas Com- 
pany and Sunray Oil Company. 

o 


Allan C. Hamilton has been appointed 
treasurer of International Petroleum Com- 
pany, Ltd. He succeeds George R. Walker, 
Jr., who has resigned to accept a position 
with Esso Standard, S. A. F., an affiliate 
of Standard Oil Company (New Jersey) 
in France. From 1946 to 1951 Hamilton 
was associated with the Treasurer’s de- 
partment of Standard Oil Company (New 
Jersey) where he attained the position of 
senior foreign exchange analyst. In 1951 
he became foreign exchange manager of 
Esso Export Corporation in New York and 


was transferred to London in 1953 to act 
as Esso Export’s financial advisor. Hamil- 
ton joined the Coral Gables office of In- 
ternational Petroleum in October of last 
year. 

2 


Sun Oil Company appointed a regional 
office manager and three district office 
managers recently. James P. Owens, for- 
merly office manager of Sun’s Hamtramck, 
Mich., sales district, has been named re- 
gional office manager of the newly-estab- 
lished Empire State region headquartered 
in Syracuse, N. Y. The three district office 
managers are Edward M. Winslow, replac- 
ing Owens at Hamtramck in the Western 
region; Lawrence E. Doughty, to the Hart- 
ford, Conn., district of the New England 
region; and George D. Soncha, to the 
company’s Newburgh, N. Y., district of 
the New York region. 


















blind. 
Corrosion of tanks. Reduced when correct pres- 
sure setting is maintained on all tanks in 
storage battery, and oxygen is excluded. 
. Gravity drop (premium of 2c per barrel) can 
be stopped. Many users of vapor control system 
have reported gravity increases after installation. 
. Volume losses (212% per degree gravity drop). 
Very substantial savings have been reported. 
. Lifting costs. These costs can be cut, because 

with the —_ and volume losses stopped, 
every barrel produced is saleable. 


The elimination of any one of these thieves 
will more than pay for the installation of an 
Enardo vapor control system. 


The Enardo 770 “By-Pass” thief hatch valve 
shuts off from the vent line for vapor control. 
When the hatch is open the “By-Pass” controls the 
opening into the vent line, sealing off the rest 
of the tanks in the battery. This automatically holds 
the correct pressure settings and excludes oxygen. 
Holding the pressure in all tanks prevents large 
gravity and volume losses during normal working 
conditions. The 770 Series hatches feature “bottle- 
tight” seals and De-icer action gaskets. 

Call, write or wire Enardo for additional in- 
formation. 


you 
1. 
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Don’t let vapor losses (or other thieves) steal 











770 VAPO-GARD THIEF HATCH VALVE 





110-BP VAPO-GARD THIEF HATCH VALVE 


manufacturing company 


BO X 


1647 TULSA, OKLA 


‘ta on advertised products, use Readers’ Service blue cards, last page this issue.) 












| DEATHS | 


A. L. Derby, 81, founder and forme 
board chairman of the Derby Drilling 
Co., died December 24 at Wichita, Kan 
He was active in oil developments neg 
Chanute, Kan.; Casey, III; Blackwell, 
Ponca City, and Newkirk, Okla. In 1929 
he bought the Western Refining Co. and 
developed it into an integrated organiza. 
tion under the name of Derby Oil Co, 











Fero Williams, 54, senior vice president, 
treasurer and a director of Tide Water 
Associated Oil Co., died December 24 jn 
Manhattan Beach, Calif. He had been a 
Tide Water director since 1952. 


Kenneth E. Thornton, 58, production su. 
perintendent for Sinclair Oil & Gas Com. 
pany, died October 29, in a Tulsa hos 
pital. He entered Sinclair service for the 
Mammoth Producing Corp., at Teapot 
Dome in an engineering crew in 1921, 


Hiram Ward (Hi) Camp, 72, retired man- 
ager of the Cities Service Oil Co.’s Refin. 
ing division, died October 29 in a Tulsa 
hospital. He retired in 1950 from the 
Cities Service firm after completing 33 
years with the company. 


Joe C. McConnico, 49, petroleum con- 
sultant of Oklahoma City, died November 
5 in an Oklahoma City hospital. 


W. H. McFadden, 87, died November 1 
in Fort Worth. He was chairman of the 
board of Southland Royalty Co. and 
headed an oil royalty company which has 
properties in 12 states with new royalty 
acreage on 356,957 of its total of 1.8 mik 
lion acres. 





William Heaton Rinehart, who spent # 
years in oil well drilling, died in Damas 
cus, October 2. He worked with Attock 
Oil Co., Ltd., Iraq Petroleum Company, 
and J. W. Menhall Drilling Co. 





W. M. Vickery, 82, a director of The 
Blackwell Oil and Gas Co., and pioneer 
Oklahoma oil man, died November 13 if 
Blackwell, Okla. 


Frank H. Thorne, chairman of Vise@ 
Products Company, Inc., Houston, anf 
vice chairman of its parent company 
National Aluminate Corporation, Chicag9, 
died in his Riverside, Ill., home Octo 
ber 26. 





Julio G. Bejarano, 54, manager of Shell 
Chemical Corporation’s Denver plant, died 
October 24 in a Denver hospital. He 
joined Shell in 1926. His first job was @ 
a designer in the Engineering department 
at the oil company’s Martinez, Calif, 
refinery. 













Arthur T. Roberts, former Socony Mobil 
Oil Company executive, died in a Né@ 
York hospital last November. He had 
tired from Socony 10 years previously @ 
director, treasurer and controller. & 
started in the oil business in 1907. # 
1939, Roberts was elected to the boa 
of Socony. 


James A. Dowler, 80, of Bartlesville, Ok 
retired superintendent of gas operatie 
for Cities Service Oil Company, died 
vember 24. 
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‘| Our business 


is YOUR 





| business 
4 
: The stores of Wilson Supply Company 


are stocked with the items you as oil- 
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men desire, and our employees are 


-—~ 


proud to work for you ‘round the clock. 








; Only in helping you can we help our- 
La 3 selves. 
: ga NS | Our business is truly your business. 





~ 4 





WHat you WANT ~ Ip, 





al 
BRANCH STORES 

TEXAS: Alice, Corpus Christi, Victoria, McAllen, Bay City, 

Columbus, Barbers Hill, Liberty, Beaumont, Kilgcre, 


Odessa. LOUISIANA: Lake Charles, New Iberia, Houma, 
Harvey, Shreveport. NEW MEXICO: Hobbs. 





SALES OFFICES 
DALLAS SHREVEPORT SAN ANTONIO 
TULSA ) NEW ORLEANS LAKE CHARLES 
CORPUS CHRISTI MIDLAND 





















Companies in the News 


























Canadian Oil to Move 


Canadian Oil Companies, Ltd., will move its 
headquarters in Toronto in July, 1957, when 
its new building modelled after the Lever build- 
ing in New York City, is completed. The new 
glass and aluminum structure, designed by ar- 
chitect Peter Caspari, is being built on the 
west side of University Avenue between Rich- 
mond and Adelaide streets. The new building 
will be 10 stories high and will have fully en- 
closed parking accommodations for 110 auto- 
mobiles. Canadian Oil will move from their 
present address at 204 Richmond Street West 
and will occupy the top four floors of its new 
headquarters. 
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ALWAYS IN OPERATION 
WHEN PUMPS ARE RUNNING 


NEW MODEL RUMBA 
DE-SANDER 


HUTCHISON MANUFACTURING CO. 


HOUSTON 11, TEXAS 


REITER-FOSTER OIL CORP, acquired 
75 percent interest in 30 oil producing 
wells of FRONTIER OIL COMPANY, 
Wichita, Kansas. The gross production of 
the wells is a quarter of a million barrels 
of oil annually. Though the contract is 
effective immediately, oil runs from July 
1, 1956, will be credited to Reiter-Foster. 
Frontier Oil will retain the option of drill- 
ing six additional wells within a year of 
the date of sale. Should these efforts be 
productive, Reiter-Foster will acquire such 
production according to engineering sur- 
veys of the primary and _ behind-the-pipe 
reserves, Emil V. Hegyi, president of 
Reiter-Foster said. 


TEXAS PACIFIC COAL AND OIL 
COMPANY’S annual report to stockhold- 
ers has received top honors in its classifica- 
tion from both the national financial weekly, 
Financial World and from the Texas Man- 
ufacturers Association. In its 16th annual 
international survey of corporate reports, 
Financial World rated the Texas Pacific 
report as best among independent oil 
companies. Over 5000 reports were con- 
sidered this year in the international judg- 
ing. A bronze “Oscar of Industry” was 
presented to E. T. Adair, executive vice 
president of the company, at the annual 
awards banquet in New York October 29. 
The Texas Manufacturers Association, 
which conducts an annual appraisal of 
Texas corporate reports, also rated Texas 
Pacific’s report tops in its category. The 
award was made at TMA’s annual con- 
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GYPSTON 


Simple and convenient to use 
No added application expense 
Conveniently packaged in air-tight 100 Ib. metal containers 
Economically priced 

Cuts operation costs 

Increases productivity 





vention in Fort Worth November 13, Cop. 
sultants in preparation of the winning re. 
port were The Cain Organization, Ine. 
Dallas, Fort Worth public relations firm, 
and Georgeson & Co., New York financial 
analysts. The report featured a ten-year 
comparative summary of the company’s 
position and results in oil and gas produc. 
tion, financial structure, leases owned and 
a summary of well completions by coup. 
ties, fields and areas. 


INTERNATIONAL MINING CORPO. 
RATION and SUNSET OIL COMPANY 
have been merged by agreement during a 
meeting of stockholders in Wilmington, 
Del., representing both firms. The new 
company will be called SUNSET INTER. 
NATIONAL PETROLEUM CORPORA. 
TION. 
* 


PHILLIPS PETROLEUM COMPANY 
has established the Guymon district of its 
Production department with the office at 
Guyman, Okla. Frank R. Holtzapple has 
been named superintendent of the new dis. 
trict, which is part of the Plains division 
headquartered at Amarillo, Texas. G, I, 
Freeze is assistant district superintendent 
and George Stevens is district chief clerk, 


O. F. WARREN EXPLORATION COM- 
PANY, Tulsa, has organized a wholly- 
owned subsidiary, the WARREN DRILL- 
ING COMPANY, with Jack B. Antry, 
president. Other officers include O. F, 
Warren, chairman and principal chief ex- 
executive officer and Mrs. O. F. Warren, 
secretary. All three are also directors of 
the new company. 


E WATER-TREET 


the easiest way to end 
fotod oe colt Cehe me mmo t-} lel pasted al 


Gypstone Water-Treet comes in twe 
sizes — 1/2” lumps for 7” OD casing 
and 1/4” lumps for 5-1/2” or 7” OD 
casing. 


A scientific blend of phosphate chemicals, Gypstone 
Water-Treet overcomes corrosion and water precip 
tates without harm to water, oil or equipment —~ 
Harmless to handle or breathe. Available through 
most supply stores, or contact 


id-States Chemical Co. Inc. 
P. O. BOX 306 MT. VERNON, ILLINOIS 


PHONE 4310 
“Chemicals for the Oil Industry” 
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Convert any such Rotary 


Rotary Hose P 
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and from the specified plant’ Possible, free o 


WITNESS Our signature at 
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SOODALY RUBBER COMPANy 


Fe 


Goodall 


The Goodall Guarantee shown above is one 
example of the Goodall way of showing their 
appreciation to the Drilling Industry. Good- 
all’s success is due to the acceptance of their 
rotary hose by users all over the world. In 
order to keep their position at the top Goodall 


will continue to offer the finest product of its 


Incorporated 


es ati 195 


ee 


By. 
Title 


a tlle left “> 
Sy fal av 


ey 


kind made—the Goodall Rotary Hose with the 
Barney Coupling—at competitive prices. 
Goodall stays at the top because they have 
always pioneered a better product. Some ex- 
amples are: the first high pressure rotary 
hose—the Barney Coupling—the Goodall re- 


pair service—the built-in safety clamp. 


ODALL RUBBER COMPANY 


TRENTON, 


GOODALL RUBBER COMPANY OF TEXAS: Houston, Odessa, San Angelo, Texas. 

GOODALL RUBBER COMPANY OF CALIFORNIA: San Francisco, Los Angeles, Seattle, Salt Lake City, Portland. 
GOODALL RUBBER COMPANY: New York, Philadelphia, Pittsburgh, Chicago, Denver, St. Paul, Detroit. 
EXPORT: Goodall Rubber Company, Trenton, N. J. 

STOCKING DISTRIBUTORS: Texas and Lovisiana—Houston Oil Field Material Co., Wilson Supply Co., Hunt 


Tool Company, Heap Equipment Company; Iverson Supply Co. 














What's Happening 








New York Nomads 


New York Nomads Honor 
T. G. Schad of Asiatic 


Last November the New York Chapter 
of Nomads held its last open party of 
1956. The chapter honored T. G. Schad 
of the Asiatic Petroleum Corp. who will 
soon retire. John Baird, Baird Supply Co., 
Inc., acted in the capacity of toastmaster 
for the occasion. The chapter presented a 
leather golf bag and golf course umbrella 
to Schad. 

The foreign visitors and guests present 
were C. M. Richardson, Creole Petroleum 
Corp.; D. Desei, Shell Oil Company; 
A. P. R. Church, Trinidad Oil Company; 
G. Cox, Creole; H. Rex Collins, Hydril 
Co.; and M. Garrison, International Drill- 
ing Company, N. V. 


“REGULAR TYPE” 
STUFFING BOX 


foreign fields. 





HERCULES 
OIL RESERVOIR 
UPPER GLAND 





% All HERCULES Stuffing Boxes may 
be equipped with Oil Reservoir Upper 
Glands on ‘‘problem’ wells which 
pump-off and burn the packing. The 
polished rod moves through the oil 
in the reservoir which lubricates and 
cools it. 
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DUPLEX POLISHED ROD 


The old reliable, tried 
and proved on thou- 
sands of wells from 
coast to coast and in 


AMONG INDUSTRY ASSOCIATIONS | 


PESA Pacific Meeting 
To Be Held in Los Angeles 


The Pacific district spring meeting of 
Petroleum Equipment Suppliers Associa- 
tion will be held February 6 at the Am- 
bassador Hotel, Los Angeles, according to 
W. T. Powell, chairman of the Pacific 
district of the association. 

The program probably will follow the 
pattern of previous Pacific district meetings 
which begin about 4 p.m., followed by 
cocktails at 6 p.m. and dinner at 7 p.m. 
No limit is being placed on the number 
who may attend from each firm and repre- 
sentatives from member firms in other dis- 
tricts also are welcome. Reservation re- 
quests, with checks for tickets at $12.50 
each, should be made out to W. F. Pusch, 
special, Petroleum Equipment Suppliers 
Association, Pacific district, 639 South 
Spring Street, Los Angeles 14. 


Compensation Change Made 
For Texas Drilling Workers 


Texas drilling contractors were notified 
recently that a 7 cents per $100 payroll 
reduction in the manual rate for work- 
men’s compensation insurance was ap- 
proved by the state Insurance department 
at its annual rate hearings. 

In a letter to members of the American 
Association of Oilwell Drilling Contrac- 
tors, insurance consultant Joseph M. Shel- 
ton pointed out that the reduction in 
manual rate for the drillers contrasts with 


ONE OF THESE 
Hercules Stuffing Boxes 
CAN END YOUR PUMPING 

WoORRIES* 


“TEE BASE TYPE” 
STUFFING BOX 


low to 


hody will 


ning rods. 
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Export Representative: Oil Field Equipment Co., Inc., 
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DUPLEX POLISHED RO 


A combination Stuf- 
fing Box and Pump- 
ing Tee. Makes a 
short connection. 
Bolt lugs are placed 
eliminate 
fouling of elevator 
links. No bell nipple 
needed as top of 
support 
elevator. Full open- 
ing — unnecessary 
to remove body 
when pulling or run- 


the 1.3 percent increase for oil 


vious two years’ experience. 

Estimating that 
wide drilling industry will 
$100,000 during the coming policy year, 


Shelton emphasized that “this saving hag” 
come about through the actions of con-7 
tractors themselves in becoming more con- J 


scious of insured losses.” 


Angus McDonald, casualty actuary to 9 


the Texas Insurance Board, commended 
the drilling contractors’ association for its 
nationally-recognized safety 


ing drilling accidents. 


Tulsa Desk and Derrick 
Choose New Officers 


The Tulsa chapter of Desk and Derrick 
elected the following slate of officers re- 
cently: 

Judith Ross, Service Pipe Line Com- 
pany, president; Marie Rogers, Aurora 
Gasoline Co., vice president; Marie 
Cooper, Public Service Company, corre- 
sponding secretary; Tenna Duncan, Fin- 
ston & Company, recording secretary, and 
Beatrice Gaddis, Wheatley Co., treasurer. 

New directors are Marie Ross, Arrow 


Drilling Company; Clara Langston, Bo- © 


vaird Supply Co., Frances Frohnapfel, 


Sunray Oil Company; Norene Campbell, 7 
Kewanee Oil Company, and Eudora Ben- 7 


son, Service Pipe Line. 


“TYPE OP" 
DUPLEX POLISHED ROD 
STUFFING BOX 


A Double Packed 
Stuffing Box for use 
on high pressure wells 
and those that flow 
intermittently. Espe- 
cially desirable for 
wells located near 
buildings, fire haz- 
ards of growing 
crops. Two compres- 
sion bolts, in bottom 
sections, are tighten- 
ed on Cone Rings to 
pack-off while replac- 
ing packing in upper 
section. 








All HERCULES Stuffing Boxes are made of 
high grade malleable iron which prevents 
shattering if rods drop. They are tested to 
3,000 pounds psi pressure and all use the 
+ means HERCULES Split Cone Packing 
ings. 






EQUIPMENT 
TULSA, OKLAHOMA 


30 Church Street, 
New York 7, N. Y. 
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New Books, Maps and Movies 
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TEXAS OIL AND GAS, Texas Mid- 
Continent Oil & Gas Association, 311 
South Akard, Suite 1800, Dallas 2, 
$25 per 100. 

The Association’s newest booklet is 
slanted for distribution to public officials, 
teachers, libraries, editors and other com- 
munity thought leaders. Some of the chap- 
ter subjects are a history of Texas oil, the 
search for oil, Teaxs’ part in producing, 
Texas natural gas and taxes. 

Twenty-nine statistical tables in the 
back of the book list counties producing 
oil and gas, operating refineries in Texas, 
by counties, crude oil production—Texas 
and U. S., important Texas fields, mar- 
keted natural gas production in Texas and 
the U. S. and many others. 


NATIONAL PETROLEUM BIBLIOG- 
RAPHY, National Petroleum Bibliogra- 
phy, Box 3586, Amarillo, Texas, Annual 
subscription price, $35. 

An advance edition of a completely new 
type periodical publication devoted to the 
petroleum industry is out, according to an 
announcement from National Petroleum 
Bibliography, publisher. 

Designed for use as a desk top library 
file by executives, petroleum technologists 
and researchers, the National Petroleum 
Bibliography is a comprehensive bi- 
monthly index of literature and data perti- 
nent to all oil industry operations. 

More than 400 publications per issue, 
predominantly technical and trade jour- 
nals, are being indexed in the new bibliog- 


raphy, which also includes current books, 

technical papers, maps and various special 

publications of oil and gas agencies and 
institutions. 

Bibliographical listings are indexed un- 
der the Uren decimal system, widely used 
by Oil companies in filing technical data. 
Information relative to all divisions of the 
industry is classified under specific num- 
bers and headings. 

* 

THE INDUSTRY NOBODY REALLY 
KNOWS, Author, Craig Thompson, J. 
M. Halliwell, Manager, Public Rela- 
tions Department, Gulf Oil Corporation, 
Pittsburgh 32, Penn. 

Intended to explain the oil industry to 
the layman, this writing by a free-lance 
journalist, explains the problems and op- 
erations of several of the most essential 
phases of the industry, with emphasis on 
exploration. It helps explain away in 
popular language the popular myths that 
oil companies are huge octopi feeding on 
the public, that all oil producers are mil- 
lionaires, that the depletion provision cre- 
ates unearned wealth and that the industry 
as a whole is controlled or dominated by 
a few big firms. 

f 


OIL PRODUCTION HISTORY OF 
THE SOUTHWEST, Oil & Gas De- 
partment, Bank of the Southwest, P. O 
Box 2629, Houston 1, Texas. 

The new 88-page book is being offered 
by the bank to interested persons in the 
petroleum industry at no charge. The 


history succeeds similar literature pub- 
lished by the bank during the past few 
years, under the direction of Vice Presi- 
dent Harold Vance, manager of the Oj] 
and Gas department. 

Principal oil-producing formations in 
Arkansas, Louisiana, Mississippi, New 
Mexico, Oklahoma and Texas have been 
compiled in the history and a production 
history is given the 69 principal oil forma- 
tions in the Southwest. This breakdown 
shows the name of the fields, locations, 
discovery dates, proved acreage, and pro- 
duction figures through 1954. Description 
of the formation geology is included. 


TEN YEAR INDEX TO CORROSION, 
1945-54, compiled by Norman E. Ham- 
ner and J. F. Van der Henst, Jr., Na- 
tional Association of Corrosion Engi- 
neers, 1061 M & M Building, Houston 
2, Texas. $5, NACE members; $7.50, 
non-members. 

The alphabetical subject index of Cor- 
rosion, monthly journal of the National 
Association of Corrosion Engineers, con- 
sists of approximately 4000 reference 
phrases and alphabetical author index of 
1056 names, Titles are included of 629 
articles published in the first decade of 
publication, 1945-54. Subject index is or- 
ganized around the system developed for 
the NACE Abstract Filing Index. Data 
on pipe line and petroleum corrosion prob- 
lems are in greater volume than other 
topics. Of special interest to corrosion en- 
gineers are numerous tables of data. 





GIVE YOURSELF A 
BREAK! | 


HOLDS PARAFFIN IN SUSPENSION 
from FORMATION to REFINERY 


Now is the time to give yourself a break with BrakeSol and 
clean the paraffin from your production system. Then keep 
it clean by setting up a program of constant treating. 
FORMATION. Get more production by cleaning up the forma- 
tion with BrakeSol. Use with frac jobs to get more effective results. 
HEATER-TREATER. BrakeSo! will allow the use of less heat, 


thereby increasing the gravity of your oil 








TANKS. Clean up that tank bottom by treating it back into the quest 


oil where it can be sold. Equally effective on the largest pipeline 


tank and the smallest stock tank 
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ARDMORE, OKLA. ease 


OKLAHOMA on Ae ae 


Vi 3-6629 P.O. Box 9506 


CONTACT YOUR NEAREST 
BRAKESOL TREATING ENGINEER 


Your BrakeSol Treating Engineer can show 
you the most effective methods of appli- 
cation and how to accomplish all of the 
above in one simple operation. Make 
HOmes - money and save trouble this winter by 
the use of BrakeSol. 


© Export Distributor: The National Supply Co. 


New York, New York, US.A 


BRAKESOL, Inc. | 
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| Are you drilling a 
| Wildcat Well? 
PROVEN GEOPHYSICS 


The New and Improved 
Amazing Attractometer 


The latest and most modern method of 
geophysical exploration that shortens 
the route to petroleum reserves by rigid 
instrumental recordings, indicating the 
existence or not of hydrocarbon accu- 
mulations, and approximate depth. Ten 
locations for a major oil com 
out error. Surveys conducted for cash 
fee and chance to earn small override, 
oil payment, leases or other interest, 
where saturation is indicated in com- 
mercial quantities. Information on re- 


To establish conclusive proof of the accuracy 
of our geophysical work, we wilJ, without cost 
to you, test and record a log of your well on 
tape, bearing your _ signature and ours, of 


any with- 


in ad of 





your rank 
drilling, indicating the 


’ 
t or not of pe- 





600 Fifth Avenue 


Okla. City, Okla 





troleum in commercial quantities underlying 
the tested areas and approximately at what 
depth it may be found. The instruments are ~ 
entirely self-operating during testing period. 


| GEOPHYSICAL 
SURVEY SYNDICATE 


| 4133 Sunnyslope, 
Sherman Oaks, Calif. 
Phone STate 46903 





Specimen of log tape 
indicating saturation with 
break in zone 
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SEAMLESS 
CASING and TUBING 


in the Denver-Julesburg Basin 


There are good reasons for such acceptance. Every foot 
of CF&I Seamless Casing and Tubing is made under 
rigid quality controls to assure dependable service. 

And CF&I’s mill at Pueblo, Colorado, is ideally 

located to give prompt, efficient service even on 
emergency rush orders. No wonder so many operators 
in the Denver-Julesburg Basin, and all over the 

West, depend upon CF&I Oil Country Goods! 


Made to API STD AOA specifications, CF&I Seamless 
Casing and Tubing is available in popular sizes 


from 2%%” through 9%” O.D. 
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Jack E. Gallian B. C. Prowell 





E. L. Alexander 


Robert M. Greer 


Continental Supply Company stores at 
Wichita Falls, Nocona and Sherman have 
been reassigned to the Oklahoma-Kansas 
division, under the direction of R. A. 
Brewer, division manager. Jack E. Gallian, 
district manager located at Wichita Falls, 
will enlarge his district to include Conti- 
nental’s Ardmore, Okla., sales office and 
supply stores located at Duncan and 
Healdton, Okla. The Oklahoma-Kansas 
division headquarters are in Tulsa, Conti- 
nental’s Rocky Mountain division head- 
quarters will move to a new location and 
two new sales districts will be added to 
this division. G, R. Pike, division manager, 
will have new divisions headquarters at 
Denver, Colo. B. C. Prowell will step in as 
district manager for the newly created 
district located at Casper, Wyo. J. A. 
Vogle, formerly area supervisor in West 
Kansas, will take over the new district 
headquarters at Billings; Mont. Other ap- 
pointments include Rudd Seim as district 
manager for the Tri-state area, with head- 
quarters at Evansville, Ind. Noble D. Lane 
will be district manager for the new dis- 
trict office at Lafayette, La. J. R. Osteen, 
will become district manager at Continen- 
tal’s Corpus Christi, Texas, district head- 
quarters. 
6 


Walter F. Munford, president, American 
Steel & Wire division, United States Steel 
Corporation, has been advanced to an as- 
sistant executive vice president of the cor- 

ration with headquarters at Pittsburgh. 

an H. Leichliter, vice president in charge 
of operations, American Steel & Wire divi- 
sion, succeeded Munford as president of 
the division, Munford started with the 
Wire division as an open hearth helper 
in South Works, Worcester, Mass. After 
steady progress through the ranks, in 
1942, he was named manager of operations 
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Noble D. Lane 


James L. Ortner 


Richard D. Boutros 


of the Worcester district from which post 
he moved to assistant vice president in 
charge of operations three years later. In 
1950 he became vice president to fill the 
vacancy created by the elevation of his 
superior, Harvey B. Jordan, to the presi- 
dency of the Wire division and in 1953 
he became, in turn, president of the Wire 
division. Leichliter joined U. S. Steel in 
the metallurgical laboratory of the Wire 
division in 1930. He served as a metal- 
lurgist and later as superintendent of the 
wire mills at Cleveland’s Cuyahoga works 
and at Worcester’s South works. He became 
general superintendent at Worcester in 
1945 and in 1950 he was named assistant 
vice president—operations at Cleveland. 
Leichliter was elevated to vice president, 
operations, in 1953. 
@ 


Robert M. Greer, who has been serving 
as first vice president of the George E. 
Failing Company of Enid, Okla., manu- 
facturers of portable rotary drilling rigs, 
has been named president and treasurer 
of the company. E, L. Alexander, former 
vice president of engineering and manu- 
facturing, has been made first vice presi- 
dent. 
4 


Richard D. Boutros has been advanced 
from chief engineer to vice president and 
director of engineering at Mixing Equip- 
ment Co., Inc. Boutros had served as chief 
engineer since 1949. He joined the engi- 
neering staff of Mixing Equipment in 
1946. 


James L. Ortner was appointed comptrol- 
ler of United States Steel Corporation’s 
American Bridge division. He succeeds S. 
P. Smail who has resigned. He began his 
business career as an accounting trainee 


AND SUPPLY MEN 





J. R. Osteen Van H. Leichliter 


a 





Harold A. Bellows Wilbur R. Shook 


in Pittsburgh. He held various account- 
ing posts with the, corporation and with 
American Bridge and in 1950 was named 
general accountant for the Bridge division. 
In January, 1956, he was made assistant 
comptroller of U. S. Steel, the position he 
held at the time of his present appoint- 
ment. 
+ 
Worthington Corporation announced the 
election of Wilbur R. Shook as treasurer 
of Worthington succeeding Harold A. Bel- 
lows, who retired. Bellows served the com- 
pany for 16 years as assistant treasurer 
from 1940-42 and treasurer since that 
date. He will continue as a consultant on 
pension and insurance matters. Shook has 
been assistant secretary of Worthington 
since 1947 and was previously associated 
with the New York law firm of Chad- 
bourne, Hunt, Jaeckel and Brown. Doug- 
las H. Springer, who has been a member 
of the Legal department since 1952, will 
succeed Shook as assistant secretary. 
* 


James E. Brown, a veteran of over 25 
years in the wire business, has been named 
to the top post of American Steel & Wire’s 
Cyclone Fence department of United 
States Steel Corporation. Since 1950, 
Brown has been general superintendent of 
the Waukegan, Ill., plant. At the same 
time, appointment of Frank E, Kyndberg 
to general sales manager of Cyclone Fence 
department was also announced. Kynd- 
berg succeeds his brother, Elmer Kynd- 
berg, recently deceased. Kyndberg will 
direct the activities of Cyclone’s Sales de- 
partment, operating throughout the coun- 
try and selling chain-link fence. Vernon 
L. Strohm, a 33-year veteran of American 
Steel & Wire, and division superintend- 
ent of the Waukegan wire mill, succeeds 
Brown at Waukegan. 
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J. B. O'Connor 


Ralph S. DeVault 


J. A. McCreery A. J. Komich 


Ralph S. DeVault was appointed control- 
ler of Delta Tank Manufacturing Co., Inc. 
He served as assistant controller of Car- 
rier Corporation’s Bryant division at Tyler, 
Texas, for seven years before joining Delta 
Tank at its executive offices in Baton 
Rouge. 
@ 


Dresser Industries, Inc., board of directors 
announced the elevation of the company’s 
top officers to positions of new respon- 
sibility. H. N. Mallon has been named to 
the newly created position of chairman of 
the board and will remain as chief ex- 
ecutive officer. J. B. O’Connor, formerly 
executive vice president, succeeds Mallon 
as president. Mallon has been associated 
with Dresser since 1929 when the company 
became publicly owned. 


E. F. (Gene) Shiels was promoted to vice 
president of Ideco, one of the Dresser In- 
dustries. Prior to his appointment as vice 
president Shiels was domestic sales man- 
ager of Ideco and in his new capacity he 
will continue to direct the company’s sales 
activities through branch offices and dis- 
tributorships in various oil areas of North 
America. His career with Ideco began in 
1945 when he became sales engineer for 
oil field equipment. Within three years he 
was appointed manager of Ideco’s newly- 
formed Technical Service department and 
in 1951 became domestic sales manager. 
s 


W. F. Slater has been elected vice pres- 
ident for sales by the board of directors 
of Kobe, Inc. In 1940 he joined Kobe, 
manufacturers of the Kobe hydraulic oil 
well pumping system, and since 1948 has 
been general sales manager of the organi- 
zation. 
° 


Allan F. Schroeder was appointed adver- 
tising manager for the Caldwell Manufac- 
turing Company at Wichita, Kansas. He 
will be responsible for advertising and 
sales promotion of Cardwell products 
through its world wide organization. 
Schroeder joined the Cardwell organiza- 
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E. F. Shiels 


Ex. 


Robert B. Kitzmiller 


John W. McEvoy 


tion 13 years ago. During that time, he 
has been responsible for a variety of phases 
of the company’s operations. 

a 


Well Equipment Manufacturing Corpora- 
tion has appointed J. A. (Jim) McCreery 
sales representative for Kansas. Ted 
Stunkard, Weco representative from Kan- 
sas, is being transferred from Great Bend 
to Oklahoma City to serve southern Okla- 
homa, including Oklahoma City. Charley 
Gisler will remain in Tulsa as sales rep- 
resentative for northern Oklahoma. The 
establishement of a second sales territory 
in Oklahoma enables Weco to provide 
better service throughout the entire state. 
McCreery will be responsible for the sales 
of Weco unions, blocks and compounds, 
as well as Chiksan swivel joints, steel 
rotary hose and mud guns. 


Robert B. Kitzmiller has been named Los 
Angeles district sales manager and A, J. 
Komich has become gas products manager 
of Rockwell Manufacturing Company’s 
Meter and Valve division. Kitzmiller, for- 
merly gas products manager with head- 
quarters in Pittsburgh, joined the com- 
pany in 1934 as production clerk. He was 
made a sales engineer in the Pacific North- 
west in 1945 and became San Francisco 
branch sales office manager in 1951, dis- 
trict manager the following year and gas 
products manager in 1955. Komich, who 
joined Rockwell in 1946 as a sales engi- 
neer in the Boston district office, was 
named gasoline and oil products super- 
visor for that office in 1951. He moved 
to Pittsburgh as assistant product manager 
early this year. 
# 


American Hoist and Derrick Company re- 
cently announced that John W. McEvoy 
has been appointed vice president and 
general manager of the Lebus Manufac- 
turing Company, a new wholly owned 
subsidiary of American Hoist, located in 
Longview, Texas. McEvoy, a veteran em- 
ploye with 17 years of service, was for- 
merly works manager of the American 
Hoist plant in South Kearny, N. J., and 









A. R. Reinarz Richard Cordrey 


more recently superintendent of structural 
works in the St. Paul plant, 
. 

A. R. Reinarz has been promoted to chief 
engineer and Richard N. Cordrey to as- 
sistant chief engineer at the Toledo, Ohio, 
plant of The National Supply Comany. 
Reinarz joined the company in 1937. He 
worked out of Houston, Texas, as a field 
engineer for the Toledo plant. He was 
transferred to Toledo in 1954 and was 
named administrative engineer. In his new 
position he succeeds H. L, Willke, recently 
named assistant director—engineering at 
the company’s general headquarters in 
Pittsburgh. Cordrey started with the com- 
pany in 1944 and has engaged in develop- 
ment and production work on the com- 
pany’s drilling rigs. He was named chief 
designer in 1954. 





Walter L. Brough, who has been serving 
as assistant to the president since joining 
the organization two years ago, has been 
promoted to the office of executive vice 
president of Hercules Motor Corporation, 
manufacturer of gasoline and diesel en- 
gines, at Canton, Ohio. He formerly was 
associated with the Timken Roller Bear- 
ing Co. and the Central Alloy Division of 
Republic Steel Corp., before joining Her- 
cules Motors Corporation. Joining the 
Timken organization in 1937, he served 
there in various capacities in plant oper- 
ation and engineering until 1953 when he 
joined Republic Steel. 


. 
Schlumberger Well Surveying Corporation 
made five new division and district assign- 
ments and promotions, Wilbur D. Ford is 
the new Kansas division sales manager at 
Wichita. He previously served at Wichita, 
Russell and Ardmore. H. F. Sorensen, for- 
merly Schlumberger district manager at 
Sterling, Colo., assumes the same position 
at Fort Morgan. He has worked as field 
engineer in Pennsylvania, Illinois and New 
Mexico. Noble Ellis has been promoted to 
field sales engineer at Lafayette, La. He 
joined Schlumberger in 1950. The new 
field sales engineer at Roswell, N. M., is 
Robert S. Beaty. He joined the company 
in 1950 and has served as field engineer 
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locations. L, D. Thomas has 
been named manager of Schlumberger’s 
district office at Duncan, Okla. He was 
employed by Schlumberger in 1950. 


in several 





H. B. Wilson 


R. C. Gann 


Reed Roller Bit Company division man- 


recently announced. 


ager changes were 

R. C. Gann, former Eastern Sales division 
manager, has been 
transferred to Reed’s 


Oklahoma division as 
its new manager. Re- 
placing Gann in the 
Eastern division, is H. 
B. Wilson, former divi- 
sion manager in Can- 
ada. M. F. Wright, 
special salesman _ in 
Oklahoma, has been 
named Sales division 
manager in Canada. 
Gann has been with 
the Reed organization 





M. F. Wright over 15 years, all of 
ai which has been spent 
in the Eastern Sales division. Wilson was 


employed by Reed from 1935 to 1942 as 
a salesman in Oklahoma and Illinois, In 
1948, he was located in the Texas Gulf 
Coast division until his appointment as 
Canadian Sales division manager in 1952. 
Wright began with Reed in 1937. He has 
spent all of his time with Reed in the 
Oklahoma area with the exception of a 
brief stay in the Houston office as sales 
training supervisor. 


Schlumberger Well Surveying Corporation, 
has announced the appointment of Everett 
F. Stratton as vice president of operations 
for the corporation. He succeeds D. C 
McCann who has been named president 
of the corporation’s subsidiary, Johnston 
Testers. Stratton joined Schlumberger in 
1936 as a field engineer and, a year later, 
was promoted to manager of the Illinois 
division. In 1945, he returned to Houston 
to head the Sales department and was later 
transferred to Denver as manager of the 
Rocky Mountain area. In 1950, Stratton 
again returned to Houston as southwest 
area manager, the position he held until 
his new appointment as vice president of 
operations. Louis E. Magne assumed the 
position of Southwest area manager with 
headquarters in Houston. He was for- 
merly South Texas division manager in 
San Antonio. William R. Mills has been 
transferred to San Antonio as South Texas 
division manager, replacing Magne. Wm. 
M. Pickles, Jr., has been named adminis- 
trative assistant to W. J. Gillingham, ex- 
ecutive vice president of Schlumberger. 
Pickles will coordinate the manufacturing, 
material and plant maintenance activities 
of the Corporation. Pickles was formerly 
assistant manager of operations. 
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Power Plant to Be Installed 


By Stewart & Stevenson, Inc. 

A Diesel Electric power plant with an 
electrical output capacity big enough to fur- 
nish all of the electricity for an average 
town of 30,000 people has recently been 
completed by Stewart & Stevenson Serv- 
ices, Inc., of Houston. The Diesel power 
plant equipment is to be installed by 
Stewart & Stevenson engineers in a lo- 
cality so remote that a unique job of 
precision prefabrication was required prior 
to shipment of the equipment. In fact, the 
erection of the complete equipment had 
to be carried out at the Houston plant of 
Stewart & Stevenson before any part of 
the final assembled units could be shipped. 

The cooling system, the exhaust system, 
the starting equipment and all of the 
piping had to be prefitted in Houston so 
that after arrival at the final destination, 
the complete power plant facility could 
be set up and placed in operation utilizing 
prefitted equipment and tooling incorpo- 
rated within the shipment. 

Not only were there limitations as to 
assembly, but time also provided another 
important factor. Stewart & Stevenson 
engineers had to meet rigid completion 
schedule and all parts were shipped by 
alr. 

Since the project represented a com- 
plete “turnkey” job insofar as the Diesel 
generator sets were concerned, Stewart & 
Stevenson had to first design and lay out 
the power plant arrangement, fabricate 
huge steel sub-bases and unitize as well 
as text the complete equipment prior to 
shipment, 

After complete assembly and test in the 
plant of Stewart & Stevenson in Houston, 
each unit was then completely dismantled 
and boxed in export containers also built 
by Stewart & Stevenson especially for 
shipment of the heavy machinery aboard 
aircraft. This portion of the project is now 
complete and the 5000 kilowatt power 
plant is either on location or on its way 
by special air transportation. 

To insure proper installation and erec- 
tion of the units, there are three specially 
trained Stewart & Stevenson engineers 
who will supervise the complete erection 
of the power plant equipment and place it 
into service. 

Stewart & Stevenson cannot at this time 
disclose the destination of the power plant 
equipment or the customer involved. 


Texas Instruments, Equitable Life 
Announce $10 Million Transaction 

Texas Instruments Incorporated an- 
nounced that it has entered into an agree- 
ment to sell $10 million in notes due 
between 1959-1971 to The Equitable Life 
Assurance Society of the U. S. 


Texas Instruments President J. E. Jons- 
son said that about $4 million of the pro- 
ceeds will be used to construct the first 
building on the company’s 296-acre North 
Central Expressway tract. The remainder 
of the funds will be used to refinance the 
company’s first mortgage bonds and to 
increase working capital. 

The Semiconductor-Components division 
—leading producer of germanium and 
silicon transistors and other electronic 
components—will occupy the new 238,000 
square foot building when it is completed 
in 1957. The Apparatus division, which 
designs and manufactures complete elec- 
tronics systems, and Geophysical Explora- 
tion division administration will continue 
to occupy the main Dallas plant at 6000 
Lemmon Avenue. 
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Lesson in Loading 

International Drott TD-14 Skid-Shovel foads 
a Model S-164 International dump truck in a 
typical industrial application. Greer instruc- 
tors, shown in white coveralls, guide students 
through proper loading procedures. 


“Joseph Zeppa” Drilling Tender 
Put in Commission by Delta 

The drilling tender “Joseph Zeppa” 
was placed in commission by the owner, 
Delta Marine Drilling Company, follow- 
ing a christening ceremony at American 
Marine Corporation (formerly Alexander 
Shipyard) recently. 

The “Joseph Zeppa,” named after the 
president of Delta Marine, represents the 
first tender of its type for that company 
and also the first large piece of offshore 
equipment completed by the yard since 
it changed its name. 

A converted LST, the tender is a non- 
self-propelled vessel, 328 feet by 50 feet 
by 28 feet, and was_ reconstructed, 
equipped and outfitted in strict accord- 
ance with the requirements of the Ameri- 
can Bureau of Shipping, the U. S. Coast 
Guard and the Public Health Service for 
drilling in the Gulf of Mexico. 

The principal feature of the tender is 
that all light and power is supplied to the 
tender and the drilling platform by an 
A. C. electrical system. On the tender 
itself are installed the main power plant, 
the main mud pumps, active and reserve 
mud pits, all drilling fluids, evaporator 
unit, Halliburton unit, bulk mud, cement 
and chemical storage. 


Herb J. Hawthorne, Inc. 
Wins House Organ Award 


**Doodlebugger Doodles,’ company 
paper published monthly by Herb J. Haw- 
thorne, Inc., Houston exploration bit man- 
ufacturing firm, received an Award of 
Merit from the Society of Associated In- 
dustrial Editors at the annual SAIE Con- 
vention in Dallas. 

The award was made in recognition of 
exceptional accomplishment of purpose, 
excellence of editorial content and effec- 
tiveness of design in the external company 
newspaper division. 

Edited by Earl M: Weaver, as part of 
the company’s customer.and public rela- 
tions program, the publication is distrib- 
uted throughout the world to some 8000 
fieldmen in the seismic, minerals explora- 
tion and water well drilling industries. 

The award was accepted by John E. 
McGary, executive vice president of Bren- 
nan * McGary * Robinson, Inc., Houston 
advertising agency which integrates the 
Hawthorne advertising, sales promotion 
and public relations program. 

Over 500 publications were submitted 
in the annual competition, from member 
companies throughout the U. S. 
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THE ORIGINAL METHOD 
AND STILL THE BEST 
FOR SAND CONTROL 








THE) 
AYNE 


GRAVEL PACK 


has proven conclusively that it will control sand, 
lengthen the life of a well and save many ex- 
pensive work-over jobs. Long experience, the 
proper equipment and the correct size gravel 


assures maximum results. 





THE LAYNE AND BOWLER COMPANY 





7800 MARKET ST. HOUSTON 1, TEXAS eo) DAT 
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H. K. Porter to Construct 
17-Story Pittsburgh Building 

H. K. Porter Company, Inc., 
plans to have constructed a 17-story office 
building at Sixth Avenue and Grant Street, 
Pittsburgh, according to M. Evans, 
Porter's president. The general offices of 
the Perter Company will occupy approxi- 
mately six floors of the proposed building 
and the balance will be rented to other 
tenants 

Harrison & Abramovitz, New York 
architects, who designed the Alcoa and 
Mellon-Steel buildings, have been engaged 
as architects for the proposed building 
which, it is expected, will be ready for 
occupancy by mid-1958. 

Evans stated that the company was 
prompted in its decision to undertake 
having the building erected as a _ head 


announced 





































office in Pittsburgh by several factors. 
First, he said, that for an industrial con- 
cern like the Porter Company the re- 
development of Pittsburgh since World 
War II, together with its growing im- 
portance as an industrial research center, 
made it an ideal location for the com- 
pany’s general offices. He stated further 
that for a city of its size, as a market for 
industrial products, the Pittsburgh area 
was second to none. 

Evans also pointed out that the need 
for modern office space is acute in the 
business center of the city since existing 
buildings such as the Gulf, Koppers, Alcoa, 
and Mellon-Steel are used primarily by 
the companies owning them. 

The building will be covered in metal, 
probably aluminum or stainless steel. It is 
planned that the heating and cooling sys- 


Send for Bulletin #104-R 
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tem will be contained in the radiant-type 
grid ceiling, and the windows will be 
vertically pivoted, reversible, similar to 
those in the Alcoa building, which will 
make offices on the very lowest floors as 
quiet as those on the top floor of the 
building. 


American Hoist and Derrick 
Starts West Coast Operation 

American Hoist and Derrick Company 
of St. Paul, Minn., announced that the 
firm has expanded its operations to the 
West Coast. A totally 
owned new corpora- 
tion, American Hoist 
Pacific Company, has 
been formed with 
headquarters in Se- 
attle, Wash. 

The new firm will 
primarily produce 
special custom-engi- 
neered heavy materi- 
als handling equip- 
ment that is not 
normally offered by 
American Hoist, This 
special equipment in 
many instances will 
incorporate certain component parts and 
assemblies now used in standard American 
Hoist products. Major markets to be 
served on an international basis will be 
power plants, offshore drilling, specialized 
construction and transportation. A special 
emphasis will be placed on certain types 
of extra ordinarily high capacity lifting 
devices employed in the testing of nuclear 
weapons. 

Charles D. Gould has joined the new 
corporation as vice president and general 
manager. Formerly an employe of Ameri- 
can Hoist, he was executive vice president 
of Colby Steel and. Manufacturing Com- 
pany, Inc., of Seattle, Wash., having spent 
about 17 years with that firm and _ its 
predecessor. 

Other officers of American Hoist Pa- 
cific are John E, Carroll, chairman of the 
board, and R. J. Stoddard, president. 
Harry Bratt, formerly assistant chief en- 
gineer at American Hoist in St. Paul, will 
move to Seattle to join the new corpora- 
tion as vice president in charge of engi- 
neering. 





Charles D. Gould 


Welex Jet Extends Services 
To Four Corners Area 

Jack H. Smith, manager of the Rocky 
Mountain division of Welex Jet Services, 
Inc., announced the opening of a new 
servicing location at 
Cortez, Colo. The 
new district office 
will serve oil produc- 
ers in the Four Cor- 
ners area. 

The new Welex of- 
fice in Cortez, is the 
fourth location of the 
company to be opened 
in the Rocky Moun- 
tains, Other locations 
include Farmington, 
N. M., Fort Morgan, 
Colo.; and Kimball, 
Neb. The Rocky 
Mountain division office is in Denver. 

Manager of the new district is Jack E. 
Brown, who was transferred to Cortez 
from the Farmington district where he 
served as assistant manager. Prior to mov- 
ing to Farmington, Brown was a research 
engineer in the Welex Research depart- 
ment and in Houston worked as a rigman. 


Jack E. Brown 
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CUTAWAY VIEW . 


The Cellar Control Gate Features a showing die! és 
you WANT— : 


N00 Oe ‘ib oe 
ae eee 2S ee 
from SHAFFER! i 


Before you make your next investment in cellar 
control gates, take a moment to think through the 
various features you would like to have in those REAR VIEW 

: - ‘ af showing simplicity Of 
gates. You want protection, of course, but protection : hydraulic manifolding for 
alone is only part of the story. You want such other oe. om 
important advantages as Compactness . . . Simplicity 
of Ram Changes... Minimum Maintenance... 
Maximum Versatility ...and many others. 

Then check Any cellar control gate against the 
multiple advantages you get in Shaffer Hydraulic : 
Cellar Control Gates and you'll see why Shaffer : a. & 
Gates are the top choice of leading operators through- ' iS 1E 
out the oil industry. No other equipment offers so nthe 
many design and performance features—in such a 
compact “package” as do Shaffer Hydraulic Gates. 














SINGLE 


DOUBLE 





THESE ARE ONLY PART OF THE COMPLETE SHAFFER STORY On A i 

design and operating advancements ... advancements backed by the oot 44 volt ' 

organization that pioneered cellar control gates more than three dec- rt 

ades ago. Successful from the first gate built, Shaffer Gates have ‘ | gervice SUOP ans Wert auiever’ * 

nevertheless gone through a continuous program of development that a pentognessh: | yah ee Bor? : 

has kept them always ahead of the industry. That’s why you get more wen ? vi eq ORS: EO ayigetiOn ges ToS! Oe orks ice BOF Ue 4 
A »pnO >» Sh s, °° ne 


features—plus operating flexibility to meet your particular preferences 

~when you specify SHAFFER. See your nearest Shaffer representative 

for further details—or write direct! CASPER cg: SO ste te 
- / 


mr root 
LFADERSHITI 


A 


4h 


A copy of the latest Shaffer Catalog will gladly be sent on request. 
See the Shaffer section of your Composite Catalog. 
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water cans 
and coolers 





Specify “GOTKOOL” the next time you 
order water cans or coolers. “GOT- 
KOOL’S” exclusive construction keeps 
water cooler... fresher... purer. Extra 
wide, snug-fitting, splash-proof top keeps 
out impurities. Non-leaking, push-button 
faucets, either extended or recessed flush- 
mounted. Buy “GOTKOOL” at your sup- 
ply store today. 


waren 


GOTKOOL Water Cooler — made in 1'2-, 2-, 3-, 5-, 10-, 15-, and 
20-gallon sizes with either extended or recessed, flush-mounted 
faucet. Note: 15- and 20-gallon sizes available with extended 
faucet only. 


GOTKOOL Water Can — made in 1'-, 2-, 3-, 5-, 
20-gallon sizes without faucet. 


10-, 15-, and 


Insist on the genuine — look for the Blue and Block 
Label with the name “GOTKOOL” in Red. 


H. P. GOTT MFG. CO. 


WINFIELD, KANSAS 
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UNIQUE- 


FOR 
SWABBING 


AUTO-RELEASE wire 
line stripper 


King 3-AR and 4-AR wire line 
strippers keep derrick floor clean 
and dry while swabbing or pull- 
ing wire-line cores. 

Positive latch will not release 

by accident or a surge of pres- 
sure. Release mechanism 
operated by rope socket 
striking bottom of 
stripper. 





KING O/L TOOLS 


P.O. BOX 15146 + HOUSTON, TEXAS * ORchard 3-3421 
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VIKING 
ROTARY 
PUMPS 


»— 









—> IED 


e Cut-Away View 
Showing Viking’s Gear- 
Within-A-Gear Principle 


The unique and unusually simple construction of 
Viking Pumps . . . with only two moving parts . . . 
assures you of long, easy-maintenance operation with 
all grit-free liquids. 

Let Southern Engine & Pump Company show you 
how Viking Pumps can solve your pumping problems. 
We invite your inquiries. 


Distributors 


SOUT ‘HI my D ) 
A 


U PMobuyye 


ENGINE & PUMP COMPANY 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS * 
Service Facilities at: Houston—Dallas—Kilgore-San Antonio—Edinburg 
Corpus Christi and Beaumont, Texas 











good books for oil men! 


Books of interest to oil men are available through Gulf 
Publishing Company. A carefully chosen book is a permanent help 
to you in your job. Listed here are just a few of the books offered 
for your selection. 


® Petroleum in the Western Hemisphere 


Western Hemisphere Oil Study Committee of IPAA Price $2.50 
® Rotary Drilling Handbook 
by J. E. Brantly Price $10.00 


® Practical Petroleum Engineer’s Handbook 
by Joseph Zaba and W. T. Doherty Price $14.00 


© Composition and Properties of Oil Well 
Drilling Fluids 


by Walter F, Rogers Price $10.00 
® Oil Property Valuation 
by Paul Paine Price $5.50 


® Practical Accounting for Oil Producers 
by Robert M. Pitcher Price $12.00 


® Volumetric and Phase Behavior of 


Hydrocarbons 


by Bruce H. Sage and William N. Lacey Price $5.00 





In ordering please 
make certain that your 
complete mailing ad- 
dress is included: Desig- 
nate desired books by 
title and author. Attach 
your check or money 
order, and shipment 
will be made promptly 
via prepaid parcel post. 


Send for your FREE copy of the 
New Petroleum Books Catalog 


which describes the nature and contents 
of these and many other books pertain- 
ing to the Petroleum Industry. 











BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608, Houston 1, lexas 
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Beaird Completes Merger 
With American Machine 

J. B. Beaird Co., Inc., of Shreveport, 
La.. and American Machine & Foundry 
Co. have merged interests with a 15 to 1 
transaction of stock involved. Beaird traded 
{0,000 shares for approximately 155,000 
shares of American Machine 

The J. B. Beaird Co. will continue to 
do business under its present name, No 
changes in operating policy or personnel 
are contemplated, Beaird officials said. 
[he present officers of the local firm will 
be retained. 

J. Pat Beaird is president and general 
manager of the Beaird firm, and Charles 
[. Beaird is vice president and assistant 
general manager. 

Morehead Patterson is president and 
board chairman of the 56-year-old AMF 
company. His vice chairman is Gen. Wal- 
ter Bedell Smith. AMF operates some 36 
plants and five research and development 
laboratories in the I S. and foreign 
countries. 


Dorr-Oliver Incorporated 
Forms Australian Subsidiary 

Dorr-Oliver Incorporated announces the 
formation of Dorr-Oliver Pty., Ltd., a 
wholly-owned subsidiary in Australia. Be- 
ginning on January 1, the new company 
began the design, marketing and servicing 
of the complete line of D-O equipment 
for metallurgical, chemical and industrial 
usage and for the sanitary field of sewage 
disposal and water treatment in the Aus- 
tralia-New Zealand area. This new Aus- 
tralian organization becomes the ninth 
Dorr-Oliver Associated Company. 

D. U. Macintosh, associated with D-O 
activities in Australia since 1933, is man- 


aging director of the company. Hobart 
Duff Pty., Ltd., who have represented 
D-O interests for the past 27 years, will 
continue as such for the balance of 1956. 
W. V. Hobart Duff, managing director of 
Hobart Duff Pty., Ltd., will serve on the 
board of Dorr-Oliver Pty., Ltd., and act 
as adviser-consultant to the new company. 


Manufacture of D-U equipment will re- 


main in the same hands as before. 


Schlumberger Gives Scholarships 
To Two Canadian Universities 
Schlumberger Well Surveying Corpora- 
tion has made two scholarships available 
to Canadian universities. The University 
of Manitoba and the University of Sas- 
katchewan were chosen this year. Each of 
the scholarships is worth $500 with a 
matching grant going to the university. 


Fox Adds 7 Branch Offices 
In Eastern, Southeastern Cities 

Seven new branches were opened in 
eastern and southeastern cities during 1956 
by The Foxboro Company, Foxboro, Mass., 
manufacturers of industrial instruments. 
[The company’s total number of offices 
totals 52, 

In the twelve-month period, the follow- 
ing eastern offices were opened and sales 
engineers assigned: Augusta, Maine, J. G. 
Bravacos, sales engineer; Richmond, Va., 
G. E. Clark, branch manager; and North 
Tonawanda, New York, J. G. Dobson, 
branch manager. In the southeast: Chatta- 
nooga, Tenn., W. H. Rhyne, sales engi- 
neer; Pensacola, Fla., R. F. Sutton, Jr., 
sales engineer; Tampa, Fla., F. J. Stevens, 
Jr., sales engineer; and Memphis, Tenn., 
D. C. Rosser, sales engineer, 





WE COOPERATE ... 


in designing tanks, treaters, and separators to your 
special requirements. Our complete and modern facilities 
assure sound design, reliable manufacturing, and prompt, 
efficient service to every customer. 


Pictured: 500-barrel horizontal frac-oil tank 
for West Texas operation. 





Steel Fabrication for the Oil Industry 


February 1, 1957 » 





WORLD OIL 























et booklet giving recom- 
mended plugs for all 
engines—you can get bet- 
ter plug performance. 





P CLEAN OUT 
im” CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 

SAND PUMP SIZES 
0.0.—2%, 3, 3%, 4%, 5, 5%, Tn. 
Lengths—20, 25, 30 ft. 
Composite Catalog, Page 3369 


Write for descriptive price list 





Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 





Here’s the spark plug 


0 GUARK 


aN Reni Nt => 


IGNITORS 


Clark is now factory- 
installing STITT new 
Triple Ignitor Spark 
Plugs in Turbo Charged 
engines . . . Bring your 
Clark engines up to date— 

repower them with STITTS which give you 
longer life, cut downtime, increase mag- 
neto life. STITTS are also factory equip- 
ment in Waukesha, Cooper-Bessemer, 
Worthington, other leading engines 






Write today for FREE pock- 





STITT IGNITION CO. 
COLUMBUS 1, OHIO 
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HELP WANTED 











SIE 








Electrical Engineers 
Electronic Engineers 


administrative positions. 


2381 Post Oak Road 


OFFERS OUTSTANDING CAREER OPPORTUNITIES 
FOR ENGINEERING PERSONNEL 


Mechanical Engineers 
Designers 


Electrical and Mechanical Draftsmen 


SIE is an “engineer’s company” due to the nature of its products and 
its wide range of diversified research and development projects. Engi- 
neers and draftsmen joining SIE now, will have an opportunity to grow 
with the present expansion program and to prepare for supervisory and 


Qualified applicants will be offered attractive salaries, as well as a 
full range of company benefits. For further information contact: 


E. G. SCHRIEVER, Personnel Manager 


SOUTHWESTERN INDUSTRIAL 
ELECTRONICS COMPANY 


Houston, Texas 








PETROLEUM ENGINEERS 


(Ages 30-38) 


RESERVOIR and PETROLEUM PRODUCTION ENGINEERS are 
needed in the expanding organization of a major integrated U. S. 
oil company, operating in Venezuela. Vacancies exist for graduate 
petroleum, mechanical or chemical engineers at levels requiring 
7-10 years of PETROLEUM ENGINEERING experience. Salary, in- 
cluding bonus, $16,500-$18,000, depending on qualifications and 
experience. Excellent employee benefits, including home vacations 
with travel expenses. Send complete resume of personal data and 
work experience. All replies will be held in confidence and inter- 
views will be arranged for qualified candidates. 


Box 480 
Dept. Y-82 
New York 19, N.Y. 








Pre-Printed Stock Forms—for field 
or office. We stock over 50 different 
forms for immediate shipment. 
These include daily drilling reports, 
daily production reports, scout re- 
ports, lease records, royalty records, 
payroll sheets, inter-office memos, 
stock record cards and vouchers. 
Send your order to: Stock Forms 
Dept., Gulf Publishing Co., P, O. 
Box 2608, Houston 1, Texas. 











For more information on ad- 
vertised products, use the 
Readers’ Service Postcards 
opposite the last page in 
this issue. 


CLASSIFIED 


Link-Belt Acquires Shares 
Of Detroit Power Screwdriver 


Link-Belt Company has acquired Detroit 
Power Screwdriver Company, manufac- 
turer of power-driven screwdrivers and 
related automated assembly equipment, 
Link-Belt acquired all of the shares of the 
Detroit company through the exchange of 
20,020 shares of Link-Belt common stock 
on the basis of 2% shares of Link-Belt for 
each share of Detroit Power Screwdriver 
Company. 

“Joining the products and engineering 
facilities of Detroit Power Screwdriver to 
Link-Belt Company will increase the sales 
potentials of both,’ Robert C. Becherer, 
Link-Belt president, said. “The Detroit 
company’s line adds to Link-Belt’s ma- 
terials handling equipment a further phase 
of automated equipment, to serve industry 
better in the ever expanding field of as- 
sembly automation.” 

Becherer said the Detroit company has 
95 employes and will be operated as a 
subsidiary by its present management 
which is headed by Roy W. Bailey, who, 
with his associates, founded the enterprise 
in 1926. 








Be Sure To Check 
WORLD OIL'S 


Classified Section 





Need Engineers-Technical 
Personnel? Try a Classi- 
fied Ad in World Oil. 


QUICK 
ECONOMICAL 
RESULTFUL 


You can buy or sell any- 
thing from a used truck to 
a drilling rig through a 
Classified Ad in World Oil. 





use these 


READERS’ SERVICE CARDS* 





for more information 
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EQUIPMENT FOR SALE 














Attention Contractors 
FOR SALE 


1—General Motors Oilfield Quad, Rebuilt 

1—General Motors Oilfield Twin, Rebuilt 
Diesel or Gas Powered Generator Sets 
Catheads, Automatic, Used 

1—40” Parkersburg Hydromatic Brake, 
Used 

1—Wilson Titan w/Transmission, Excellent. 


Subject To Prior Sale 





RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge $4. Blind box address in our care counts six words. Replies forwarded without charge. 









































Display Classified ads, set in suitably larger type with ruled border. $13.50 per column inch. SOUTHWESTERN SUPPLY & 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified EQUIPMENT CO 
ads payable in advance. Send copy and checks to: Trading Post Classified Section. World Oil, Ae 
P. O. Box 2608, Houston, Texas. P. O. Box 14357 Phone Mission 9-2706 
HOUSTON 21, TEXAS 
BUSINESS SERVICE HELP WANTED 
® Delaware Corporations formed and serviced. 
Inquire without obligation. American Guar- | , ;,,"echnical Positions Available ATTENTION EQUIPMENT 
anty & Trust Company, 910 West Street, Wil- ’ dation ‘ a sin, _ — 10,200 MANUFACTURERS! 
mington, Delaware. 2. Mechanical Engineer. Research . 
Gh GeO <<. 5. vos csankecs 10,000 Manufacturers sage geen gg Fae bg 
Well organized, well established oilwell 3. Sales Engineer. Metallurgical new lines. Now calling on Refineries, 
jclbng contenater desires the manage- background .......-.++-eeeeeeeeees 9,600 Process Plants and related accounts. 
ment and supervision of oil properties 4. Chemical Engineer. 2 or 3 years Will consider outstanding line of proc- 
in West Texas, Central Texas, and New DEOORNIIE os 60d dcop ses eae eadess 8,400 ess or production equipment. 
Mexico. Can provide complete handling a — ne —— locally and Warehousing available. Contact: 
of oil properties, from acquisition to in all parts of the country. 
production. No properties too small, oe sf companies pay our fees on technical ALFORD ENGINEERING AND 
and none too large to handle. Inquiries Jobs. 
from independents, groups, small or DIXIE EMPLOYMENT SERVICE EQUIPMENT co. 
gg HE oy a 505 South Coast, Bldg., HOUSTON 102 East 26th Houston 8, Texas 
. " cm @ ae 
information, CA 2-9537 
MAKIN DRILLING COMPANY 
P. O. Box 1628 146 Allen Building MISCELLANEOUS 
Hobbs, New Mexico Midland, Texas 
Phone 3-3141 Phone 2-2962 CHEMIST 
BA or BS Degree. No experience re- INCORPORATE YOUR BUSINESS IN 
: 9 P 4 DELAWARE, New or old. Charter cost 
quired. $400.00 per month. Work in little. Do business anywhere. Quickest! 
Cheapest! Write for free Folder—5W. 
Houston. Faultless Organization, $84 N. Sangamon 
St., Chicago, Ill. st o 5 nderwriters 
Due to the recent death of one of the MAGCOBAR and Brokers that handle NEW corporation 
ATH issues. 100 Oil Security Dealers. sts 
owners of Threeway Drilling Company Box 6504 Houston, Texas $5. Millions of Classified Investors names. 





we have decided to sell our rotary drill- Neatly typed. 


ing rigs. We have two exceedingly well 








ENGINEERING OPPORTUNITY 











kept Bethlehem drilling rigs fully A graduate mechanical engineer with pro- VENEZUELAN OIL 
i f illi i he Permian duction or well completion experience 
equipped » - drilling = oe ee needed. Job will require design work and SCOUTING AGENCY 
Basin. If interested please contact Mr. some travel. Headquarters in Houston— ie J 
Charles |. Francis, Mellie Esperson Build teed — rv eckarcM 
. ' e Esperso ? * Box 122-W dustry-wide)—Maps—Newsletter 
ing, Houston, Texas, or Mr. J. K. Hazlip, Reserve gh com Cables: VOSA, Caracas, N. R, VanMiddles- 
Box 824, Midland, Texas. 33 40s worth Airmail: Apartado 3963 Phone: 
54 48 02 











®SEISMOLOGIST with 5 years foreign and 

domestic experience desires position with 

major or independent oil company. Wide ex- 
perience—California, Gulf Coast, Peru, Vene- 

Available for oil and gas lease: Ap- zuela, Colombia. Geology Degree. Available PERSONNEL 


February 15, 1957. Box 121-W, WORLD OIL, 


proximately five (5) sections, unexplor- Houston, Texas. 

ed, South Brown County. REGIST eR 

®SEISMOGRAPH FIELD SUPERVISOR 
RICE AGENCY wanted by French geophysical corporation 

323 Brown Street — Phone 8519 expanding its operations mostly in Burope FIRST IN HOUSTON 


and Africa. Thorough evperience in all phases 























BROWNWOOD, TEXAS of seismic field techniques needed, with 8-10 F ° °° 
years’ field practice if possible. Preferably Engineers Designers Technicians 
LEASES age 30-36. Furnish resume of education and 
ASE experience. Box 120-W, WORLD OIL, Hous- ‘ 
ton, Texas. All Fees Paid by Management 
North Chaves County, N. M. a enamine tie taeda ties “ 
One field recommended already important mo DGE 195 oceans —— f-wheel drive, Esperson Bidg CA 4-9237 
discovery. Other major area to drill. Lease hee gp ppren oe lye _. nee — 
ashes . . : ; and tank, excellent mechanical condition, 9, 
or Royalty interests at low cost in either miles. National Exploration Laboratories, 3309 HOUSTON, TEXAS 


fiel ree ig re , 
eld offer great potential value. Data on Winthrop, 209-12 Ridglea State Bank Building, 











een . Fort Worth 7, Texas. 
W. J. PETERMAN, Geologist 

Exploration 1918-1956 Engineering 

Portales New Mexico 








DO YOU NEED AN pot ky bee sg ae ege 
AGER? ASSISTANT? PUBLIC RELATION WORLD OIL € f ad A 
MAN? EDITOR? assi ie Ss 
Don’t let the “grapevine’’ waste your 
time... call or write PEGGY LYMAN 
to seie you auive 7 Sener ' 
problems, Experienced personnel avail- 
able for advertising and graphic arts D C Th Pp 
positions in the industry throughout the on t ost a. oe ey ay 
Southwest. 1104 South Coast Building, 
Houston, Texas, CA 7-0281, 
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Laugh Anyway 

The editors’ hair grows gray 

His fingertips grow sore, 

Yet some so-and-so is bound to say, 
“I’ve heard that joke befor 


SQUEAKS from the 














“Danged, lousy Gulf weather. | know that landing platform is around here somewhere.” 
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Cause of Death 

“IT knew a.man who died from drink, 
yet he never tasted it.” 

“How could that be?” 

“His wife hit him over the head with a 
bottle of bourbon.” 


Mark of a Husband 


Wife: “I think men should wear some- 
thing to show they’re married. Women 
wear wedding rings.” 

Husband: “Men wear something to 
show they’re married—last year’s clothes.” 


. 
Chivalry 

Chivalry is a man’s inclination to pro- 
tect a woman from every man but him- 


self. 


Didn‘t Need to Leave! 

A woman reported the disappearance 
of her husband to the police. 

“Is there any message you wish to give 
him if we find him?” the policeman asked. 

“Yes,” she replied eagerly, “tell him 
Mother didn’t come after all.” 


Just Half Crazy 

“Do you have to keep the women in- 
mates separate from the men?” inquired 
the visitor at the asylum 

“Sure!” replied the attendant. “These 
people here ain’t as crazy as you think!” 


Some Fish! 

A man who discovered the joys of fish- 
ing rather late in life became even more 
insistent than ordinary anglers upon re- 
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counting his triumphs to skeptical ac- 
quaintances, When these friends inferred 
that he was a liar, he bought a pair of 
scales, installed them in his library and 
made his friends watch while he actually 
weighed his fish. 

One evening a neighbor rushed in ex- 
citedly to borrow the scales. He was back 
in 10 minutes, his face flushed with de- 
light. “Congratulate me, boys!” he cried. 
“I’m the father of a 24-pound baby boy!” 


Drill Anyway 

The dentist told the millionaire Texas 
oil man that his teeth were in perfect con- 
dition. “But I feel lucky today,” pleaded 
the Texan, “Drill anyway.” 


Economic Progress 

The proud mother walked into the 
furniture store clutching a small, easy 
monthly payment in her hand. She placed 
it on the counter happily. “Here,’ she 
said, proudly to the credit manager, “is 
the last and final installment on that baby 
carriage.” 

“That’s fine,” said the manager, “and 
how is the baby ?” 

“Oh,” was the proud reply, “He’s being 
discharged from the Air Force next week.” 


Quite a Change 

“Has your wife changed very much 
since you married her?” 

“T’ll say—tmy habits, my friends and my 
hours.” 


Occupational Deferment 
“We would be pleased,’ wrote the firm 


BULLWHEEL 


to the Selective Service Board, “if you 
could assist us in retaining this man a little 
longer. He is the only man left in the firm, 
and is carrying on with 15 girls.” 


Reality 


“In the second act,” the stage manager 
said, “you are going to wear another 
gown. The one you have is too revealing.” 

“That happens to be the latest style,” 
the leading lady protested. “It cost a for- 
tune and why should I change just to suit 
you?” 

“It’s not to please me,” the manager 
explained, “in that dramatic scene when 
your husband charges ‘you are _ hiding 
something from me’; well, the audience 
just laughs.” 


Not Out Yet 


It happened at a marine camp. The 
troops were lined up for maii call when 
the sergeant yelled, “Private Benjamin 
Franklin.” 

A voice in the rear yelled, “Ye gods, 
isn’t he out on points yet?” 


Forced Drunkenness 


A disreputable character in court had 
just admitted being drunk. 

“Did you have to drink the whole bottle 
at one sitting?” demanded His Honor. 

“Couldn’t help it, Judge,’ answered 
the inebriate, “I lost the cork.” 


Hangover Remedy 


Professor: “I won’t begin today’s lec- 
ture until the room settles down.” 

Voice from rear: “Why not go home 
and sleep it off?” 


Tasty Recipe 


Sometimes a pinch of salt can be im- 
proved by dropping it into a glass of beer. 


Salesmanship 


An eager necktie salesman was coming 
down with a bad cold and laryngitis but 
still was determined to take advantage of 
a Saturday when more people were apt 
to be home. Over his wife’s protests, the 
salesman set forth to knock on doors. 

At the first house a beautiful girl clad 
only in a thin negligee answered his knock. 
Unable to get his voice above a whisper, 
the salesman asked, “Is your husband 
home?” In a real whisper, the girl quickly 
replied, “No. Come on in.” 


Slow Race 


An elderly gentleman appeared at the 
betting window of a race track and asked 
if a horse named Tank Wagon was run- 
ning in the seventh race. Assured that he 
was, the man asked about the odds. 
“Thirty to one,” was the reply. 

“How many other horses in the race?” 
he asked. 

“Four.” 

So the old man put a thousand dollars 
on the horse’s nose. Later he came back 
to inquire on the odds. 

“Twenty to one,” said the man at the 
window. “You’re the only one to bet on 
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Deep Penetrating M-3 Guns 
Regularly Used to Perforate 
Toughest Limestone 


McCullough M-3 Bullet Perforators 
firing improved Ogival Bullets are be- 
ing used regularly to gain effective 
penetration in one of the deepest pro- 
ducing fields in Canada 

These wells range in depth from 
8900’ to 9100’. 5%” O.D. 15.5 lb. or 
17 Ib. casing is cemented in 9” hole. 
Producing formation is the tough Mis- 
sissippian Limestone with variable 
porosity, much of it below 10%, and 
with low permeability. 

34” O.D. M-3 Guns are used, firing 
a uniform pattern of four holes per foot, 
and resulting in fine producers. 

McCullough M-3 Bullet Perforators 
are called upon again and again to do 
the toughest jobs. Solid steel gun bodies 
that give great strength and permit the 
use of the most powerful perforating 
powder loads, simultaneous firing that 
provides a uniform hole pattern and 
utilizes the full power of the gun on 
every shot, and improved Ogival Bul- 
lets are a few of the reasons why you 
get deepest penetration. 

For best results, call for McCullough 
M-3 Guns, “hardest shooting bullet 
perforators in the world.” 





Solid Steel M-3 Guns Chalk-up 
Amazing Record Breaker 


Powerful McCullough M-3 Guns Fire 
9738 Improved Ogival Bullets 
in One Well—One Job—Rig Time, 117 Hours 


McCullough gun perforating crews, using hard shooting, deep pene- 
trating M-3 Bullet Guns, have again broken their record for shooting the 
most holes in one well on a single job—and turning in a fine producer, 
to boot! 


9738 improved 4s” Ogival Burrless Bullets were fired in several pay zones. 
Total depth was 9510 feet and 7” O.D. 26 Ib. and 29 Ib. N-80 casing had 
been cemented through the productive intervals. Guns used were the 4%’ 
O.D. M-3 Bullet Perforators ...the world’s best! 


The well started flowing after perforating began and made 1700 barrels 
of oil during the job. A blowout preventer had to be used to keep the well 
under control, indicating the extent of the problems overcome to accom- 
plish this all-time record. 


Records like this can only be established by M-3 Bullet Guns; the 
original solid steel bodied bullet guns that fire all shots at one time and 
gain deeper penetration than any other bullet gun. These guns save valu- 
able rig time on any perforating job. On jobs over 100 holes the saving 
is substantial. On this record breaker the 
operator realized a tremendous saving; 
McCullough crews fired an average of 
83 burrless bullets per hour. 


All 9738 bullets shot in this well were 
improved ogival McCullough Burrless. 
Bullets. The entire perforated zone was 
scraped on a single run. The scraper 
came out without a scratch—no damage 
from burrs or bullets; and the zone 
washed perfectly! 

This entire operation was as smooth as 
in silk—a fine tribute to the skill and ef- 







































More power, deeper penetration, simultaneous firing, 
uniform hole pattern—all combine to get the results you want— 
MORE OIL! Always specify McCullough M-3 Bullet Perforators. 
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oP ficiency of McCullough gun crews and 

to the excellent completion program es- 
tablished by the oil company’s engineers. 
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Break in the New Year 
with a Better Block — 
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McKISSICK 
SPEED NUT 


SNATCH BLOCK 


is quick and safe 


eA 


Eliminates all lower bolts 
facilitating easy opening 
and closing. 
Two quick turns of “speed 
nut” and block is ready to 
| open or close. 


“Speed nut” is never com- 
pletely removed and cannot 
be lost. 


McKissick Builds A Better 
Block For Every Purpose. 





Catalog on Request 


McKISSICK PRODUCTS CORPORATION 


as. it 2496 Tulsa, HN a 
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Tank Wagon so far.”’ The old man put 


| another $1000 on his nose. 


Close to time for the seventh race, the 


| old man inquired again on the odds. He 


was advised they were 10 to 1 and that 
he was still the only bettor on Tank 
Wagon. When he tried to put another 
thousand dollars on the horse’s nose, the 
man at the window refused. 


“Mister, you’re a nice old man and I | 


can’t stand to see you lose that much 


| money. I own that horse and I’m not let- 
| ting him win today.” 


“Are you sure there are only five horses 
in that race?” the old man asked. 

“I’m positive.” 

“Then it’s going to be a darned slow 
race,’ mused the old gent, “ ‘cause I own 


| the other four.” 


Wrong Instructions 

The young girl was worried as to how 
her husband would act on their first 
honeymoon night. Her mother reassured 
her that all would be fine and gave her 
instructions: “You arrive in the hotel bed- 
room, he’ll say he’s out of cigarettes and 


| disappear. Then you undress and hop into 
bed.” 


It happened just that way. They ar- 
rived at their room, the husband duly 


| patted his pockets and announced,” I’m 


going to get some cigarettes.” 


snugly in bed. 

“What in the heck are you doing 
there?” he demanded, “we haven’t been 
down to dinner yet!” 





How to Get Your 
1956 Editorial Index 


A complete editorial index cover- 
ing all issues of WORLD OIL pub- 
lished during 1956 has been compiled 
and bound separately in convenient 
pamphlet form. It will be sent free 
to all subscribers requesting copies. 

To get your copy, address orders 
to the Librarian, Gulf Publishing 
Company, Post Office Box 2608, 
Houston 1, Texas. Or if you prefer, 
you can use the convenient Readers’ 
Service Blue Postcard on the last 
page of this issue. Just check the 
square indicated. Fill in your name 
and address. Drop the postage-paid 
card in the mail and the index will 
be sent you. 

Act now. The supply is limited. 





When he | 


returned there was his wife tucked up | 
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RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 
FIELD SUPERVISION 
Phone 3-2167 


_ 








COMPLETE 
production testing 


’ : AND . 
wireline service 


tr 
SOUTHERN ENGINEERING 
SERVICE 


P. 0. Box 4296, Corpus Christi, Texas 


phones 
G. W. TAYLOR 
JNO. D. BERRY LEROY LANE 
TU-3-1138 UL-2-5786 
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Jake McCallister, Pres. 
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MILAM BLDG. SAN ANTONIO 
Branch Offices: Houston and Alice, Texas 
and Lafayette, Lovisiana 
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@ There’s no need to dismantle completely a christmas tree to 
remove a W-K-M Valve for factory overhauling—with the con- 
sequent loss of several day’s production. W-K-M Production 





Valves can be completely reconditioned right on the tree. 


All of the working parts — bonnet, 
stem and gates — may be removed in 
one simple operation. Seats can be 
replaced, if necessary, with W-K-M ’s 
hydraulic seating tool. Re-assembly, 


fo save AL after thorough cleaning, repairing or 
valuable time and pro duction replacement of parts, is equally easy. 


When overhauling is completed your 
W-K-M Valve is as good as new— 





and usually the job takes only an hour. 


For your convenience W-K-M_ servicemen who specialize 
this work are available at every active field. 





W-K-M 


DIVISION OF Cj] C ff _INDUSTRIES 


incoeron ateo 





PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 


r 
MANUFACTURERS OF fh W-K-M GATE VALVES i QCf LUBRICATED PLUG VALVES “3 KEY-KAST ALLOY STEEL PIPING FITTINGS (if KEY RETURN BENDS AND FITTINGS 
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Wheel and Crawler Line 
Included in the new J. I. Case-TerraTrac 


industrial line of wheel tractors are three 
separate equipment packages, covering: 

1) Industrial utility wheel tractors with 
matching equipment. 

2) Larger light construction wheel and 
crawler units. 

3) Heavy construction and road-build- 
ing equipment. 

The present Case-TerraTrac industrial 
line covers 20 gasoline and diesel-powered 
tractors, ranging from 40 to 80 horse- 
power in rubber-tired equipment, and up 
to 100 hp in crawler models. 

The new Case industrial rubber-tired 
tractors and matching equipment have 
been specifically engineered from the 
ground up for industrial service, and in- 


Drilling ° 





clude such features as drop-forged front 
axle, power steering, shuttle transmission 
and foam rubber industrial seat for oper- 
ator comfort. These wheel units are en- 
tirely industrial in appearance, and _ in- 
clude heavy-duty bumpers and radiator 
guards, streamlined recessed headlights 
and a heavy-duty sub-frame assembly fo1 
mounted equipment. The case backhoe for 
these units incorporates many brand new 
features, including an exclusive foot-pedal- 
actuated 180 degree swing, telescopic 
tubular outrigger extensions, and close- 
coupled mounting which provides perfect 
operating balance. The wheel loaders fea- 
ture 25 degree roll-back and hydraulic 
leveling—an important new feature for 
mass-market industrial wheel-loaders. 

For more data, circle No. El on Readers’ 
Service Card, last page this issue. 





Static Exciter Generator 


The new Amp-Pak 
packaged generator 
introduced by Electric 
Machinery Mfg. Com- 
pany uses (1) a built+ 
in rectifier for exci- 
tation instead of a 
conventional rotating 
exciter, and (2) a 
magnetic amplifier 
voltage regulator, 
with no moving parts 
or vacuum tubes, to 
provide accurate, 
quick response volt- 
age regulation. 

This entirely static 
arrangement elimi- 
nates much of the 
maintenance required 
on conventional syn- 
chronous’ generators. 
There are no exciter 
brushes or commuta- 
tor to maintain. The rectifier, located in 
the incoming air stream, needs nothing 
more than occasional blowing out to re- 
move dust. The magnetic amplifier volt- 
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Meter cabinet 


4 


Rectifier for excitation, 
Maxnetic Amplifier 
veltage regulator ... 


4 


age regulator has no vibrating contacts, 
other moving parts or vacuum tubes, and 
requires little or no maintenance. 

All necessary components of the pack- 


Production °® Exploration 


aged generator, including the excitation 
system, voltmeter, ammeter, and voltage 
adjustment rheostat, are mounted on the 
generator itself, so that all wiring between 
the generator and the exciter-regulator 
components is done at the factory instead 
of in the field. 

Amp-Pak packaged generators are avail- 
able in three phase ratings of 75-187 kya 
at 1800 rpm and 62'%-187 kva at 1200 
rpm. Output voltage may be 120/208 240, 
480, or 600. Voltage regulation of +2 
percent is guaranteed. 

Packaged generators are widely used 
with engines for standby and field service. 
The generator may be single bearing or 
two bearing coupled, or belted to the 
engine. 


For more data, circle No. E2 on Readers’ 
Service Card, last page this issue. 


Chemical Fire System 


A compact low-cost automatic dry 
chemical fire extinguishing system for 
flammable liquid, electrical and textile fire 
hazards has been developed by Ansul 
Chemical Company, of Marinette, Wis. 

The 30-pound piped system (PS-30) 
can be operated either automatically or 
manually, It is intended primarily for pro- 
tection of moderately-sized hazards, such 
as paint spray and dip operations, small 
transformer vaults, heat-treating and oil 
quench operations, ovens, overhead cranes, 
stationary engines and textile lint hazards. 

The Ansul PS-30 extinguisher consists 
of a 30-pound capacity dry chemical unit 
installed near the hazard and serving as a 
storage tank for the dry chemical. A 
special CO: gas pressure cartridge fur- 
nishes pressure to expel the dry chemical 
onto the fire through piping connecting 
the dry chemical unit with the hazard 
area. 

Depending on requirements of the haz- 
ard, the system can provide total flooding 
or local application. Special nozzles are 
provided to give the most efficient dis- 
charge of dry chemical for each type of 
application. 

Automatic operation occurs when heat 
of a fire causes a fusible metal link located 
above the hazard to part. The impulse is 
transmitted to the release mechanism lo- 
cated at the dry chemical unit. The rclease 
mechanism causes the cartridge to be 
punctured, pressurizing the extinguisher 
and forcing its dry chemical charge into 
the piping leading to the nozzles. 

Accessory equipment such as_ remote 
manual pull stations and devices for ring- 
ing alarm béHs, shutting down motors, 
closing windows and doors, etc., is avail- 
able. A special bracket is also provided to 
simplify mounting the equipment and pro- 
vide easy removal for recharging, The 
PS-30 can be recharged on the spot and 
put back into service immediately after a 
fire. 


For more data, circle No. E3 on Readers’ 
Service Card, last page this issue. 
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Nn D & S washover shoes 
save time...money! 


Fe oor 





a 


Drilling & Service Truco diamond washover 
shoes have performed many extraordinary feats 
in the oilfield. We cite one example here 
which tells a graphic story of advantages in 
using D&S washover shoes for your operation: 


~~" OP 


Recently, one customer had 7” casing set 
through pay zone. The casing was perforated 
and a packer set with 214” tubing. When 

he started to sandfrac the well, the casing 
collapsed around the tubing. After backing off 
the tubing ... leaving one joint up for a guide, 
a 5-15/16” x 4-5/8” D&S diamond washover 
shoe was run on 5144” OD wash pipe... 
cutting over the tubing, packer and cutting out 
the collapsed casing. This was done in 

three days’ rig time! When the wash pipe was 
pulled, the tubing, portion collapsed casing, 
packer and anchor joint were retrieved inside it. 





Total Truco diamond washover shoe cost 

was only $850. Experience in this type of 
operation has shown that conventional methods 
would have required more rig time and 

higher related costs. 


WRITE OR CALL TODAY! One of our sales 
engineers will call on you and explain our 
custom-services and equipment. 

Herein lie the real D&S advantages. 
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DIAMOND DIAMOND DIAMOND CORE BARRELS 
CORING BITS DRILLING BITS WASHOVER SHOES The standard 
Fast penetration, More footage, Fast “Fish” of the industry. 
: full core recovery. less rig time. recovery. 











TRUCO 
DIAMOND 
BITS 


» 
5A wie INC. DIAMOND DRILLING EQUIPMENT 


6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 
OFFICES IN ALL PRINCIPAL OIL AREAS 
Ultra Fine Diamond Equipment for the Oilfield 
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| ae KINLEY 
| Jeep Industrial Engine 
| The Industrial Engine Department of SAND LINE 
| Willys Motors, Inc., Toledo, Ohio, has 
| announced development of a new Jeep 
heavy duty 6-cylinder engine for industrial CUTTER 
| use. The engine was designed specifically 
| to produce high torque at low speeds. | “, M. Kinley Company, Licensees 
| Extra durability has been provided for ABILENE, TEXAS ‘ 
every engine component which may be corpus cHRistl’ aaa 
subjected to excessive wear. This rein- on Sone Santen............ -5-1814 
forcement of key points, says Willys engi- Horne Well Service Co.........-....... 3-5396 
neers, results in an engine of unusual | ICE enten & Gasinment ie. 21631 
ruggedness. | gy neering Co..16 or Beeville 1547 No 
To test this durability in action, tech- OKLAHOMA CITY eneien me 2-900 
nicians ran repeated 100 hour tests on the | LIBERAL, KANSAS . » sol 
| new engine at 4000 rpm under full load WICHITA FALLS TT" ae 
conditions. These tests were designed to catiuseen-Ends, Ine.....2-8767, 2-8584, 3-4690 
accelerate parts failure and engine wear, ei > Cog 38-5264 
as 100 hours of testing or running under LENDIVE, MONTANA 
3 i Mi ins o¢een centeecesé EMpire 5- 
B & W Hinged | the above conditions simulates .50,000 | FORT MORGAN, COLO: sre Du 
Au-Coil Scratcher | miles of ordinary vehicle travel. During | ee MARA ©°*8°8007*F0o nosh ened oe 
all the tests there were no parts failures nieeee Tkxas CCC TE 5-7046 CM 
B and W Rotating or breakdowns of any kind. The engines hen dks necincinascdonwual 5541 mee 
MeiteFien Type | were disassembled after the tests and in- | Wee Wie tin Oe ee Ox 3-2731 
| spected carefully. Engineers reported that add 
| all components were still in excellent of | 
condition. 
Valves of the Jeep 6 follow Willys | red. 
practice of using hard faced stellite or d 
eatonite material, with stellite or eatonite 
valve inserts and positive rotation for long ity 
life, reducing valve warpage, seat distor- | . 
tion and valve burning. ing 
Pistons are of aluminum alloy, each use 
with a control band. This band is cast | 
/ into the piston around the skirt, avoiding | 1.E 
. il Pi | — ee .. =~ piston — REMOVE AND PREVENT 91 
Pore throughout the life of the engine. Possi- | a 
a ea bility of piston slap and high oil consump- | SCALE AND CORROSION 3.7 
; + tion are reduced by the control band. | from 4.) 
| j t Ey Each four ring piston is fitted with full | Circulating Water Cooling Systems ‘ 
: hard chrome top compression ring and a in ALL Types of 5. I 
Te MOM ee Relea tee | full hard chrome steel rail oil ring. Internal Combustion Engines 6. I 
New premium heavy duty bearings and | with 7.\ 
Movement of Casing forged crankshaft contribute to reliability BLUE SEAL EMULSION : 
one and long engine life. The new crankshaft | SAND BAMUM V 
equipped with B and W | is 100 percent counterweighted. Com- = 
Centralizers and Scratchers pletely new manifolding and single barrel | Guaranteed Harmless to Equipment & 
( ; , é Wik “1 carburetion permit economical operation, | Personnel 
reciprocating or rotating), unti ; -§$i i » | ; . 
oo . “b 8 a “e 1 sii = ’ ee pon ratio of roe to 1 ae Get proper circulation of water and 
the plug umps, provides the vides greater per ormance wit standar efficient heat transfer. 
highest percentage of successful grade of fuels. The engine's performance Increase lubricating efficiency. 
‘ soy is said to be virtually impervious to car- 
cement jobs. bon buildup. ; se 
With 226 cubic inches displacement, the gt heating Pe le 
| new heavy duty Jeep provides the follow- | WESTERN SAND-BANUM CO. 
and ue. | ing horsepower and torque for continuous 1717 Chenevert Street, Houston, Texas 
| duty under full load. 
, a At 1200 rpm’s, maximum continuous * 
Well Completion Specialists | torque 143, continuous horsepower 33. | Mm MeERICAN sAno-Banum Co. f 
GULF COAST WEST COAST | At 2600 rpm’s, maximum continuous | 11S PN 
Box 5266 RASC eerie | torque 132, continuous horsepower 65. 
Houston 12, Texas Los Angeles 54, California . ? a I , > | 
Phone WA 3-6603 Phone FAculty 1-2463 | For more data, circle No. E4 on Readers’ | 
| Service Card, last page this issue. 
6928 Nee: 
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Du Pont announces... 
new HIGH 


viscosit 
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CMC for drilling muds 


Now you can control both fluid loss and viscosity in those areas where low- 


solids muds are commonly used—areas like West Texas and New Mexico. 


Du Pont’s new HIGH viscosity 
CMC is specifically formulated to 
meet your need for a low-cost mud 
additive which increases viscosity 
of low-solids muds in addition to 
reducing water loss. 

Now, with two different viscos- 
ity grades, Du Pont CMC for drill- 
ing muds is more versatile and 
useful than ever... gives you: 


. Broad viscosity control 

. Low-cost control of fluid loss 

. Thin, tough filter cake 

. Muds of improved stability 

. Improved suspending action 

. Improved emulsifying action 

. Versatile application in a 
variety of muds 


NS oof, w re 


REG. y. s. PaT. OFF 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 


If you are working with low- 
solids muds, you'll want to try 
this new HIGH viscosity CMC 
now. Ask your local mud dealer 
for it, or contact... 

















OU PoNT 


SODIUM C 


e Barada & Page, Inc., offices in 4 
Qu “ABOXTMETHY LCE LY yy OSE 


Corpus Christi, Dallas, 
Houston, Kansas City, New 
Orleans, Odessa, Oklahoma 
City, Tulsa, Wichita. 


¢ Macco Corp., 
Paramount, California. 






e Du Pont Explosives 
Department offices in 
Dallas, Texas, Los 
Angeles, California, or 
Wilmington, Delaware. 
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that it’s 


WHERE YOU GET ALL 
THREE 


e DRILL PIPE JUNK SHOT 
e MAGNETIC FISHING TOOLS 
e DIAMOND CORE BARREL MAGNET 





Available 
in 
popular 
sizes 
from 
most 
fishing 
tool 
companies 


i 
| 


SPPaTENT N° 
2,668,077 


? 


K & G MAGNETIC 
FISHING TOOL 


BE SURE TO SEE 





K & G A-100 


DRILL PIPE 
That It’s JUNK SHOT 
de signed, developed 


and manufactured by 
the pioneers of first 
successful magnetic 
fishing tools . . . the 
ONLY company li- 
censed to manufacture 
under U, S. Patent No. 
2,668,077 

















K & G CORE 
BARREL MAGNET 


OIL TOOL AND 
SERVICE COMPANY, INC. 


2703 Sackett Street * 


JAckson 2-5436 
BRANCH OFFICES—CALIFORNIA: Avenal, 





Houston 6, Texas 


Bakers- 
ILLINOIS: 

LOUISIANA: 

NoMa 


field, Long Seah. Los Angeles, Ventura. 
Olney. KANSA Great Bend, Liberal. 
Lake Charies Toe New Iberia, 


Farmington, 
Healdton, Okiahoma City, TEX 
Bay City, Beaumont, Borger, Sroganes. Corpus Christi, 
Edinburg, Houston, Kilg Odessa, San Angelo, 
—— Snyder, Vietorian Wichita Falls. WYOMING: 


Casper 
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Hydraulic Core Drill 


The new ADCO 1000 hydraulix 
drill, with four-speed transmission, is a 
portable unit for low-cost shallow oil or 
mineral exploration, water well and soil 
test drilling, developed by Allied Drilling 
Company, Houston. 

Already field-proven in uranium ex- 
ploration in the western states, where sev- 
eral discoveries have been made, this drill 
is powered with a 2-cylinder TFD 14 
horsepower Wisconsin engine, with self- 
starter and magneto, for drilling to 1000 
feet, or may be used with a 30 hp engine 
for drilling to 3500-foot depths. 

Capable of drilling up to 3-inch diam- 
eter holes with diamond insert or 
roller type bits, on 154¢-inch standard “E” 
rod, with controlled hydraulic down- 
pressures from 0-1500 pounds and 28-inch 


core 


core, 
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stroke, the unit is of all-steel construction, 
with heavy-duty hydraulic valve control. 
ling speed and direction. It is equipped 


with easy to reach controls, adjustable 
relief valves and necessary gages. 
The fully directional drill head, of 


precision-machined cold-rolled steel, is 
driven by steel spiral miter gears, with 
extra heavy-duty ball bearings throughout, 

Capable of air drilling, using a 60 to 
125 cubic foot compressor, or water-mud 
drilling, with heavy-duty simplex pump 
and recirculating slush tank, the drill 
weighs approximately 1000 pounds and is 
commonly skid-mounted for easy _port- 
ability, or may be permanently truck- 
mounted, depending on individual require. 
ments. 

With a square type hoisting tower, which 
easily handles 20-25 foot sections of pipe, 
the drill can be operated on the ground 
or from the pick-up. 

For more data, circle No. E5 on Readers’ 
Service Card, last page this issue. 


Crown Block Protection 


A patented new device offers a simple 
solution to one of drilling’s biggest prob- 
lems, crown block protection. Called the 
Crown-O-Matic Protector, it prevents 
costly accidents caused by running into 
the derrick crown and is adaptable to all 
makes of rigs. It can be adjusted, con- 
trolled and reset quickly and economically 
at derrick-floor level. A special actuator 
mounted on the drawworks automatically 
shuts down operation when drilling line 
turns on the drawworks drum reach a 
predetermined number, the number neces- 
sary to bring pipe and hoisting apparatus 
to the danger point. 

The Crown-O-Matic makes crown- 
protecting devices at inaccessible locations 
high on the derrick unnecessary. It is dis- 
tributed exclusively in the Gulf Coast area 
by Stewart & Stevenson Distributing 
Company. 

(This item supplements Stewart & 
Stevenson Distributing Co. data on pages 
+768-4769 of the Composite Catalog, 2Ist 
Edition. ) 

For more data, circle No. E6 on Readers’ 
Service Card, last page this issue. 





1250 H. P. Mud Pump 


The addition of a 
new 1250 horsepower 
mud pump to its line 
is announced by 
Gardner-Denver Com- 
pany. Known as the 
GH-GXH, the new 
model is designed with 
an 18-inch stroke for 
heavy-duty drilling 
service. 

The master size 
liner is 7%-inch, 
which may be reduced 
through five liner 
sizes to 6 inches. The 
GXH delivers from 
884 gpm at 2060 
pounds per square 
inch, using master 7% 


inch liners, to 500 
gpm at 3642 psi with 
6 inch liner. Hydro- 


static tests at 9000 psi 
on discharge and at 
4500 psi on suction prove ample working 
pressure ratings of 4500 psi on discharge 
and 2250 psi on suction. 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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4 UPPER LOCK NUT PREVENTS BREAKAGE 
4 OF VALVE ROD AND ELIMINATES 
UNSCREWING! 


LOWER LOCK NUT ALSO PREVENTS 

\ VALVE ROD BREAKAGE AND ALLOWS A 

\\ MEANS OF REMOVING PUMP WITH THE 
i ROD STRING. 


No matter what your subsurface pumping 
problem, you will find a D+B precision-built 
pump will meet your needs. Superior perform- 
ance and proven design spell longer pump life 
and low maintenance. Prompt pump shop 
service is available when and where you need 
it from Continental-Emsco D+B Pump Shops 
and field men in all major producing areas. 








CONTINENTAL- EMSCO 


*O8lP WELL PUMPS 
* SUCKER RODS 
© COUPLINGS 


Serving the Oil and Gas Industries 











CONTINENTAL-EMSCO COMPANY 
A Division of The Youngstown Sheet ond Tube Company 
General Offices: DALLAS, TEXAS © Plants LOS ANGELES * HOUSTON © GARLAND, TEXAS 
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and 2250 psi on suction. 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue. ) 
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are required. When the handwheel is in _ ress of corrosion in any corrosive system, hours 

) R O D U ‘a T ‘e) N declutch position, there is absolutely no It is used in conjunction with special becau: 
interference with full and free stem travel. probes containing metal specimens which ment. 

The unit presents a compact, stream- are subject to corrosion. Probes of more tenth 

lined appearance; it has no protruding than 30 metals and alloys are available. detect 

Handwheel Operator levers, brackets or extensions. All gears These are supplied in a number of designs system 
The Cono-Clutch handwheel operator are enclosed in = sturdy, lightweight alu- to meet the varying wus and tempera. eral | 
is available from Conoflow Corporation "Um housing, eliminating the possibil- ture conditions of different systems, betwe 
as ah tntescae | 6 of dust and grit clogging the gear Three models of the meter are manu- the Ci 

saumbed eames mechanism. Alemite fittings are easily ac- factured: the Model “C,” which is a com. aent 

fan the company’s cessible for gear lubrication. pletely portable field unit operated by : : 

. ‘ , . corros 

standard line of For more data, circle No. E8 on Readers’ ee, Oe ee Se on | 

Cylinder Conomotor — Service Pel g es nase this issue ; signed for laboratory = _and in plants owl 

actuators. The Cyl- . —— a a where A.C, is readily available ; and the envire 

inder Conomotor, a Model R, which . eo record. For n 

pneumatically _ posi- ing unit designed to give a visual reading ute 


tioned power actua- 
tor, has found wide 
industrial applica- 
tion for throttling 
control on numer- 
ous types of valves, 
motor driven speed 
changers, propor- 
tioning pumps, flow 
regulators, rheo- 
stats, autotransform- 








as corrosion takes place. 

In use, the Corrosometer follows the 
progress of corrosion on the probe by 
measuring the loss of metal directly in 
microinches of penetration into the metal, 
The measurement is based on the increase 
in electrical resistance of a metal as corro- 
sion takes place. Readings are made inde- 
pendent of temperature by comparing the 
resistance of the exposed metal specimen 
to that of a similar specimen also built 





ers, etc. within the probe, but which is protected Pipe 

The Cono-Clutch from the corrosive medium by a suitable P 

hand operator af- coating. Ar 

fords immediate The Corrosometer method has several conne 

manual control in advantages over other means of corrosion which 

the event of air failure. It is the only op- measurement. These advantages include the I 

erator of its type which can be instantly the ability to make rapid and direct meas- tion 

thrown in and out of gear at any position urements with only about 30 seconds being all ty 
of the stem travel. Clutching and declutch- P , required for a reading. No shutdown is I 

ing are accomplished simply by pulling or Pipe Corrosion Measure needed to retrieve metal specimens inas- a 

pushing a knob conveniently located on Developed by Crest Instrument Com- much as the probe remains in the corro- Crook 

the face of the unit. No special tools such pany of Santa Fe Springs, Calif., the Cor- sive system at all times. The time to ing ¢ 

as pins, latching devices, hand cranks, etc., | rosometer, measures electrically the prog- establish corrosion rates is measured in and < 








LARKIN ) 








LA 


EARN E OD 


L ARK IN tc a OO @ eo 8-8-4 2 H A §S B E E N 


234 WORLD OIL « February 1, 1957 | Feb 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 








57 





mM, 


ch 
re 
le. 
ns 
a- 





hours or days rather than weeks or months 
because Of the high sensitivity of measure- 
ment. With the most sensitive probes, one- 
tenth of a microinch of corrosion can be 
detected. Measurements can be made in 
systems not easily accessible because sev- 
eral hundred feet of cable can be used 
between probe location and meter. Only 
the Corrosometer method permits measure- 
ment of both uninhibited and inhibited 
corrosion rates on the same metal speci- 
men without removing the metal from its 
environment. 


For more data, circle No. EY on Readers’ 
Service Card, last page this issue 





Pipe Coupling Seals 

A new concept in oil field tubular goods 
connections is the GT-API coupling seal 
which is being produced and marketed by 
the Hardy-Griffin Engineering Corpora- 
tion of Houston. This seal can be used in 
all types of pipe connections. 

In recent tests conducted by R. R. 
Crookston & Associates, Houston consult- 
ing engineers, the seals of the 2% inch 
and 27% inch sizes withstood hydrostatic 
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tests to 13,000 and 12,000 psi, respectively, 
and 100 cycles of thermal shock gas test- 
ing at temperatures ranging from approxi- 
mately 95° to 180° F. and pressure rang- 
ing from approximately 9600 to 10,000 
psi for the 2% inch size and 8600 to 
10,000 psi for the 2% inch. 

The thermal shock gas testing proce- 
dure was devised to accelerate the effects 
of alternate well flow and shut-in condi- 
tions and that gas, even though more dan- 
gerous, is used to betray possible leaks 
because of its low viscosity compared to 
fluids. 

The GT-API coupling seal employs 
Teflon, a super tough plastic made by the 
DuPont Company. Teflon is not affected 
by any acid or fluid and it resists temper- 
atures up to 585° F. according to DuPont. 
The Teflon seal in Hardy-Griffin tubing 
joints, because of its confining design, will 
withstand any pressures encountered with 
modern drilling methods. 

In addition to the advantage of provid- 
ing leak-proof joints for new strings of 
tubing and pipe, the Hardy-Griffin method 
can be used to make old tubing and pipe 
hold pressure. The GT-API sealed cou- 
pling is easily adapted to gas and water 
lines. 


For more data, circle No. E10 on Readers’ 
Service Card, last page this issue. 


Portable Pump Jack Bases 


A new product recently developed by 
Byers Portobase, Inc., is a full line of 





universal portable concrete pump jack 
bases. These universal bases, made without 
anchor bolts and using a center tie down 
method, are manufactured in a complete 
range of sizes that will take almost any 
pump jack. 

A big advantage of the universal base 
is that each base will take any one of 
several different units thereby enabling 
the various dealers to cover the full line 
of units with a very few bases. The uni- 
versal base is supplied either with engine 
slide rails, for use with the stub base 
pumping units, or without the slide rails 
for use with the extended base pumping 
units. The universal base, by being adap- 
table to any one of several different pump- 
ing units can be cast well in advance of 
orders insuring complete curing of the 
concrete before delivery. 


For more data, circle No. E11 on Readers’ 
Service Card, last page this issue 





~ AND DAY OUT 


wells everywhere are 
safely and successfully cemented 
with Larkin Equipment 


The preponderant use of Larkin Floating and Guiding 


Equipment is a natural result of its years of dependable performance. 


Experience brings confidence — and that’s why thousands upon thousands of 


wells each year are cemented through Larkin Equipment. 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, 


BY YEAR S oO F 
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and lowered 
within a non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to } 








a@ mercury switch. 
Basically, this is 
Maognetrol 





“MAGNETROL - 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. ... with multi-stage 
switching when desired. Send coupon for full details. 


Send Coupon 


MAGNETROL, Inc. For Full Details 
"Wimmer sincsstcmeshce dgeeesine a pecans tar aan cialis a se 
MAGNETROL, INC., 2114 S. Marshall Bivd., Chicago 23, Ill I 


Please send me catalog data and full information on 
Magnetrol Liquid Level Controls. 
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now 
you can 
use a short 
half-life 
tracer 


with the new 


Tracerlab 


Gamma 


Milker 








ne 


Tracerlab’s new Cs**? — Ba’*? Gamma Milk- 
er is a compact system for injecting the 2.6 
minute half-life Barium'*’ into pressurized 
systems for precise flow measuring and trac- 
ing operations without any danger of perma- 
nent contamination of the material under 
study. 

And this unique Gamma Milker offers 
another big advantage . . . the Cs**’ pro- 
duces its “daughter” isotope, Ba‘** con- 
stantly. Thus you are sure of as many as 20 
“shots” before the Cesium cartridge needs 
replacing. 

For full information on the new Tracer- 
lab Cs**? — Ba** Cartridge for short half- 
life isotope work, write for Bulletin No. 84. 









e Zz. 








/racerla 
Kevexer 





Tracerlab 


130 High Street, Boston 10, Mass. 
2030 Wright Avenue, Richmond 3, Calif. 


Offices in principal cities throughout the world 
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For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader's Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Turbopower Diesel Booklet 

A well-illustrated brochure describing 
General Motors Turbopower Diesels has 
been issued by the Detroit Diesel Engine 
Division. Specifications of industrial and 
marine models ranging from 159 to 300 
brake horsepower are fully described along 
with features of design and performance 
jata. 


To get a copy, circle No. E12 on Readers’ 
Service Card, last page this issue. 


Micro-Profile Calipers 

Birdwell Micro-Profile Calipers and 
their uses in profiling oil and gas wells 
are presented in Bulletin B-2027 by Bird- 
well Surveys, Bradford, Penn. 

Nine ways of using the improved 3-arm 
aliper with three sets of controllable 
arms of different length are given, Ex- 
treme details of automatically recorded 
profiles are illustrated. Locations of field 
stations are included. 


To get a copy, circle No, E13 on Readers’ 


Service Card, last page this issue. 


Guiberson Catalog 

The Guiberson Corporation, one of the 
Dresser Industries, announces a new en- 
larged catalog for the years 1957 and 
1958, containing full descriptions, detailed 
engineering data, complete parts price lists 
and numerous illustrations of Guiberson 
ilfield equipment. 

The 160-page catalog is strongly bound 
and printed throughout in large readable 
type on good heavy paper. Copy is con- 
fined to essential information and every 
listed item is priced and identified by in- 
dividual part number. Exploded parts 
drawings assist in quick identification of 
replacement parts. 

Setting and removal procedures are 
‘learly outlined and a surface setting 
stroke table provided for each type of 
packer offered. The catalog is useable, 
teadable, accurate and complete. 


To get a copy, circle No. E14 on Readers’ 
service Card, last page this issue. 


V-Belt Drive Manual 

To all users of V-belt drives as well as 
to V-drive designers, the new Maurey 
6-page V-belt drive engineering manual 
will prove a ready and complete source 
of needed information. The manual is 
organized to provide quickly the facts and 
igures wanted by the production man, 
the engineer and the designer. It is di- 
vided into three general sections. The first 
section, entitled “V-Drive Selection,” is 
evoted to Drive Service Factors, Instruc- 
tons on How to Select a Stock Drive, and 
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complete V-belt drive tables for A, B, 
C, D and E section V-belts. 

The drive design section lists drive 
service factors, and provides how to design 
instructions and data. Subjects covered 
are Finding Required Horsepower of the 
Drive, Proper Belt Selection, Determina- 
tion of Speed Ratio, Selection of Sheave 
Diameters, Determination of Belt Speed, 
Figuring Number of Belts Required, Find- 
ing the Right Belt Length or Center 
Distance, Providing Proper Take-Up AIl- 
lowance, etc., for V-V, V-Flat and Quar- 
ter-Turn Drives. Complete tables in this 
section provide horsepower ratings of A, 
B, C, D and E section V-belts. 

The General Information section pro- 
vides further data and facts of interest 
to the V-drive user and designer. 


To get a copy, circle No. E15 on Readers’ 
Service Card, last page this issue. 


Grant Tool Booklet 

Grant Oil Tool Company made avail- 
able for the first time at the Permian Basin 
Oil Show in Odessa a new, copyrighted 
booklet entitled “How To Avoid Crooked 
Hole and Control Deviation.” The handy 
pocket size booklet includes a number of 
easy to follow illustrations which answer 
the following questions: 

1. Without increasing deviation, how 
much more weight can be carried by using 
a stabilizer? 2. To change the hole angle 
or drill a new hole with a reduced angle 
in the same formation, what combination 
of stabilizer and drill collars should be 
used? 3. What combination of drill collars 
and stabilizers must be used when reduc- 
ing hole in order not to exceed the devia- 
tion of the larger hole in the reduced 
hole ? 

The booklet contains tables of weights 
and stabilizer distances from the bit which 
have been excerpted from American Petro- 
leum Institute reports on hole deviation. 


To get a copy, circle No. E16 on Readers’ 
Service Card, last page this issue. 


Grommet V-belt Bulletin 

Construction features of the “Texrope” 
grommet V-belt which provide 20 to 50 
percent longer life than ordinary belts are 
described in a new bulletin released by 
Allis-Chalmers Manufacturing Company. 

According to the bulletin, the “Tex- 
rope’ grommet V-belt has one-tenth the 
shrinkage, one-third the stretch, runs 
cooler, and grips better than the ordinary 
belt. 


To get a copy, circle No, E17 on Readers’ 
Service Card, last page this issue. 


Pumping Unit Bulletin 

Crank counter-balanced pumping units 
having an API beam load rating of 24,000 
pounds and peak torque of 228,000 inch- 
pounds are presented in Bulletin No. 462 
by National Supply Company, Pittsburgh. 

This 8-page bulletin covers design, con- 
struction, and specifications of the Na- 
tional Type E-24, largest of a line of six 
basic Type E units, and one of 12 basic 
sizes of National pumping units with 18 
standard specifications in beam and crank 
counter-balanced types. 


To get a copy, circle No. E18 on Readers’ 
Service Card, last page this issue. 


Engine Case Histories 


The first four of a new series of engine: 


case histories have been published by the 
Le Roi Division, Westinghouse Air Brake 
Co., Milwaukee, Wis. The case histories 
cover the entire line of Le Roi engines, 
ranging from 75 to 675 horsepower. 

The two-page case histories use pictures 
and drawings to illustrate applications 
using Le Roi V-8 and V-12 engines of 
540 to 4000 cu. in. size. 

Applications described in the first four 
histories include those of air conditioning, 
gas boosting, cotton ginning, and irriga- 
tion. 


To get a copy, circle No. E19 on Readers’ 
Service Card, last page this issue. 





Wire Line Service Booklet 

Great Lakes Petroleum Services, Inc., 
has available a new “fortune-size” 16-page 
color brochure describing in detail their 
Wire Line Services. Included is a brief 
history of GLPS, and completely illus- 
trated sections on their advanced equip- 
ment and services—the %,” line perforat- 
ing truck, the %¢»” line thru-tubing perfo- 
rating truck and accessory equipment, 
Gamma Ray-Neutron logging instrumen- 
tation, gun perforators, jet perforators, and 
other wire line services. 


To get a copy, circle No. E20 on Readers’ 
Service Card, last page this issue. 


Diesel Engine Data 

Available from Maschinenfabrik Augs- 
burg-Nurnberg is a 16-page data booklet 
on M.A.N. diesel engines specifically for 
oil well drilling. The booklet gives detailed 
specifications on the line of six and eight 
cylinder diesel engines available with or 
without supercharging in ranges from 170 
to 440 horsepower. All units may be con- 
verted from diesel to natural gas fuel as 
required. 


To get a copy, circle No. E21 on Readers’ 
Service Card, last page this issue. 
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and for data on any advertised prod- 
the Readers’ Service Cards 
on opposite page. Circle on the card 
the 


numbers of the items desired. Sign 
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and mail the card. Your request will 
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and the information will be mailed 
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1956 Editorial Index 


A complete editorial index cover- 
ing all issues of WORLD OIL pub- 
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pamphlet form. It will be sent free 
to all subscribers requesting copies. 

To get your copy, address orders 
to the Librarian, Gulf Publishing 
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Service Blue Postcard on the last 
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square indicated, Fill in your name 
and _ address. Drop the postage-paid 
card in the mail and the index will 
be sent you. 
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